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It. is: worthy of notice that all injuries were coused directly or indirec- 


tly oy violent blast not by fragment of bomb. 

1. Among those wounded brought to the modical installations,no case was 
yerifiod to hawe rseéived injury of internal bas 3 by blast prossure. 
This m ight be due to the factt--firs Sigencopls close to the center of bombian 
were killed ingtentancusly or burnt to death; secondly, many milder cases 


were overlooked by doctors on account of the confusion ( routine work )e 


There were many cases, who died whithin 2 or 3 days after ‘injury ,in spite of 


not having any wound of ene body surface or with only: purns of eieeAt extents 


o 


and partly in the es to internal preene ny blast pressure. Eee a 
Damage to the auditory organs “by plast TE -- 

Among 371 patients investigated at Winoshima Ficld Hos spital ( ( 18 within 
0-5 Ku,76 & within 2.0 Kn, 13% wi thin 360 Km from the bomb=.6 couter ) »we 
found deefness in 19/372, rupture of the tympanum in 8/s71, congestdon of the 


tynpanun in 9/572 sc6c table 5 As Fow cases. showed symptoms of irritation, es 


of the internal- ear, but most had middle car deafness. all cases: were injuricd : 


on one side only corresponding to the direction of pressure. 

Concerning disturbances of vis ion, asa on 492 patients ae Ninoshima _ 
Hospital revealed none with dieeet Goose cc by. blast pressure. 
: oe. Patints ‘who suffered indirect Saunas from blast accomodated in medical 
Eee had mainly fracture, contusion injury from £1 ying debris;such as 3 
fragments of collapsed houses ete & lacerations from glass splinters. These 


amounted to 20- 30 % of all patients & constituted a ‘smaller number then the 


burn patients ( table fp Re : 


fable 6+. * 
a made of patiants St Ge : | 
tuen.cnly 62-0 oo 50 +2 i 
purn and injury) | = i 3 ee “16.5 
. ipjuryinige => 97 | Ce ee 


betel, 3 | 291. . : 2 


eS Ali<i = jo SS Se oe 


The cause,is believed to be mainly the adverse offects of neutrons | and ‘Vorays, — 


Vai leat 8 iy a 
crt FN bier em i] 


- 


Points of ‘difference of damage fron other bonib. 


Se No case was injuried by paesens by explosion. 


i) Even 2 a places at'a great distance from the center of bombing cascs 
Sof asses injury were found < (Fatal cases from the collaps of houses were 
found at points of 3.2 Kra distant from the bombing conter ) | 
(3) Manty cases of injury from wind ow glass splinter were noted. 
(4) Pew cases of fracture were scons (This may be due to the fact many 


Se6Vere cases Jost ‘their lives owing to shortage of rescure work = —— 


ded first aid or were burnt to deaths) (table 7 3 ep 
. Table ; Te | : | piceh 
: Sade oe | | number of patient = oe | . 
fracture a5 11 : 11-5 _ 
contusion | = 
contused wounc | 51. ee (5868 ie 
laceration by ser ae | | = 
glass-splintur _ eee ated 22 
total 7 i Oe SS ee : 


woe Charscteristio-foatures in the course of the in juried are as follows. 
— (1) In the cases with complications. of rediation Gisease;s healing of wounds 
: was prolonged coineident with the appearance of the typical syuptoms; the 
‘granulation became anemic and. Spee deo bled ares or became ¢ ary because 


of unusual decrease of secretion; the borders of the wound Wore undermined3 


the growth of granulation tissure stopped: and no tendency to heal Was shown. - 


In other cases,the wound enlarged , gradually until Geath. In those who survived 


the Granulation tissue improved again following recevery from the radiation 
| Aiseasc. ; oa ae ae 
(2) 0 


Patiocte who developed redietion discase as a& complication were liable 
to bacterial infection sincluding not infrequently Simple fractures as well 


aS hematomas. ( One case of simple fracture was: infected with colon bacillus Fr 


* Comparatively large numbers of cases ofsepsis, rmltiple abseessos BAG 5 


=. OF all patient in “hospit al from Sept. 15=-Oct. 15 ) and erispelas. (3/169 of 
| all cases ) were found. the precise number of pat&ents with gas gahgrene 


‘8nd tetanus infections is not clean- Inthese cases, local symptoms ( rédness, 


swelling, vein, ote. } ame Wonpara tively slight, texperature is not s. nde 


ane ‘leucocy retogta is ni 


: (3) 


ot pees cithere 


+ * 
Most of the patients with radiation e. BCRSE did neo o SLOW any rcmarkable fe 


Inercase 


of the _neutrophile leucocytes ren in the” C3 nvalcscent, stages 


ee : s Serer eres ae 
i Late s . Sen: ee: eS 


_ As shown in a Agbie 8, one 


+ a 
"es 
: is : I : cs 


bee! Leucocyte even on the. and aay after the onsete 


Table Ge | | 
te on with radiation disease 
nee 2-3 days after onset ) 
és ae ‘ airfercntial count 
name . WebeCe mys - mete” band-=f. geg.-f- 608+ lym. 
Oda 6700 0-5 600 240 SG00-. S08 2245 
‘Watanabe 14000 - 0.5 1265 42-0 5845 0 540 


case of orysipelas showed no considerable increase 


mone 


12.5 
7.0 


: Ween the ‘landslide. rushed the ward of the Ohno Hespitel on Seat Lis? con= 


| valeseent patients with radiation Gesease seakeve! maneees -econtused wounds 


} 


which later supperated « These cases showee’ no remarkable inerease of neutro= 


‘pitE ic Luaseyte compared with the other usual woundede ( Table 9) 
—“peble “ee =< as ce | | | 
| Hitestiensvoune with rediation Nesease ( 28/1x ) 
. 23. | | Differentil count. ; Sn | | 
~neme  owedecd © “webec. mye mete band. seg. 60s. base ls Me phe ~ 
~€ before 3 = a | ae Age 
_ Kitascko 5200 (\%) 4500 0 2s B6s0. Bleb 1sS 6 -SEh. U8 Lad 
- hiatouzaki 4600 (%) 6900 | 6-915 Mut 4000 108 6 leet (165 0 
Hiyama 1200 (‘%) 6400. OB. Seb Bls5 550 0 0 3005 1260 0 
“Suzuki -2-- —6100.——«i se E45 2645 1160 0 5000 B48 0 
Hemet 1600 (%&) 8800 0 805 2765 3965 Be5 0. 1765 1008 0 
Yamanaka . 4200(3\ 7800 © 0 245. 2740 24.0 920 - 045-3500 625 0 
Taware 5100 (‘¥g) 11500 S| 15 2005 50-0 -Le oo 0 2540 “320. 1.0 
' Gas _Infeotionawound ee 
Sunahara ---- 14400 O ~ B00 SBe 58.5 20.0 6 9.5 5.5 6 
“Machara <--- isso. =i (2765 49.5 400 0 205 6.0 0 
3 : “Rad@iationdisease only ( 28/1X ) aS 
Wade eee 6500 Oo” 0 11.5 63.0 3.0 ‘1.0 15.5 6x0 0 
Utsunomiya --_ 1900 2276 10.0 385 10-.0 0 51.0 10.5 0 
Miyake = --~- 2800 ee Ae ey ee 
4): Sonic cases injuried by <¢ slass splinters developed anourisme of the Qe Pade 


Aalis,aeoccipitalis and Ge frontalis. 


F iii-s = 


= ae I Outbrenk of Burn pea 


5 ents accomodated. Most 


ae ny 


. Sendacho primary school yard (1,8 Ku) @rilling half nake« was in files, tak 


Se BURY : Nt ae ae 


“The season being Summer, people were very thinly clothed with much @xrosed- 


pody surface, é& those at wrecking work were in light eloties 
Atthe instant of bombing a great multitude of burn eascs develope over tlic 


eee area, Tie Shippine Medical Serviee in charze of most of the patients of Soutir 


ern district 2f Hirosvira on that day reported 70--60 % burn cases enone «11: patie 


of the burn petients were those instantaneously affected 


+ 


the ponerse effect of the flash, “Within our investigation Limit, there we TC 


no burns caused. by the ensuing fire that broke gut within the city. 


Ez ‘€ondition of paticnts 


? 


- 


* BaPer hee oe vody & posturc: in relation to the bomb. — . 


Burns occured ‘surfaces directry pactic the flash at th 1e time of bombing, 


Consequently ech” case had a specific area, of burn accorcins to the posture & ain 
rection of the body; For exammle,one groun of Shinning Sic enal Corns troops. at. the 


kine 


\ e. 


- * pause & Listening to instruction, wnen a terrific frees oceureca to their Be Pes 


All laid on their faces excent gome whe tires ther selves a trench. All of thom 


received burns. on the left gide of tneir bodies as describec in firs. 


‘Building concerned. ; ; ee 


x 


ae nit of doors 64 


PANO NE 74 -burn cases accomodated in se Hosyital, those 


s 


_ (86 %) were greater in nuzber than those indoors 10 (14% ). those indvors — 


Situatec. near some ovening.Burns oecared of those: behins panes of glass,elthouch 


in milder de egrec;as was the case of burn patients affected woes working in Hiro- 


> 


shire Savinr Offiée 4th f1dar. ei fic. 2 ) . ae : 
= $3, Distance avahewned. 

Fellowing was the result: af investigation of patients at Ujina Hosnital & lat 
aid stations in & out of th 1 city. ( fig. ¥: ) 


Those oaace with WHtTss yneecing treatment for more than a week,were within ‘5. BKr:. 


~ ¢ 


The ecen bi te of 200--300 neters ‘outsice this area cresenteé s-ne burn cases open 
needed little or no treatrent; although sone hac sr all bullas & erythema, ‘ A 

As a result of observation of the wounis of in- & out-nationts ot Ujina Hosni- 
tal, we feutic slighter Bsceres of burn among those patients who had. been near the : 
bacbing: center, This finding seems very contradictory but it must be due to the 


thet saachs those near the center had mainly succumbed and only those with eens 


burns hed survived, tess ae 


rs 
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n was mado mainly ‘by the menbers of the Army sifdicel 


colle: 8 & a ‘8b b toKyo oy wospital.- 


ene ane a ae | 
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“ProLonced treatment 
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Bush t fire from the flash of. the heat ray caused the skin nda it to suifex 
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reat for a longer eime. 


“Cerree & area or involve. ens. cenendense 


nN 


On 
ate 


= Blac’ tne Moat. dondecuently black 


e vehetrating 7 
ne Socy, were tuerefore usually unaffectec., In sove arferte cases, 


On color, thickness, 


Tnvest ication of Sevt.<0 at the anove Hosni tal shoved be followin: ( tr 


Distance from the center 
31 ,9_1,%*1,5 1,5-2,0 2,022.5 7.5 
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1 eee 


Ok od 
oad 


1 ns 
~ < ; ~ 


ott coneerne? EG Sura | patients who were within the ea. eae 
; 
(t) Those wi th” ourn only on exposed skin 2% ( PO. 1% 


Those vith burn also on covered ‘stin 66 (.74.8 @ +) ee Ee | 
Mos st burns.on--covered skinjreze milcer in decree than th ose of exposed shin, out 
-e-crous (11 | £66 =. were actually >10Tre “severe, This can be explains 2d bY 


that the exposed surface was affected ‘nstantueously, where as the eloti ine hevise-— 


“ag 3 * ee fl p 3 9 - 
(°) As to. she color of anare tl genérally eee king, white absorbs heat 
other dark colore* 


erous ag they pore resulted in burn ‘of the skin underneath, 


aR 


peers oe 
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toi 


nes) 
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the least 
were very Car 


All those who wore 


“x 


i e pete ee 
q YKhaki was next’ & whi te gave the mat protection, One ‘patiint | having worn black 


ae 


\ 


we & white strips, received burns in the corresnonding stripes, ( see. fig.) 
et"). ‘Burne were rare under thick elLothing, 1 soldier (128 Ka) witr ont fe workin 2 
. | 2 gio 
Pirousere R vuttees was burned only in gaps ‘between his putteck, Anotier soldier 
were 8. khaki sumer aoete with aflask atrappec over his should =, Clearly the sor 
oo an protected the sin uncer At? Fe . : :. : : 


ms Burns pecurrec_througis very thin white sui: ‘er picts at a-Cistence of 2.5 


SS ae : ae eee ae ee 
2 Em but none Be" s were seen even etl, 5 kr punder kheki- uniforms & shirt "se. 


_ because of the combined thickness. = = ae 3 
Fh) perce ‘areas of: unexposed perts were mainly at the shoulder, scanla, knee & 


‘Side of elbow, 4. 2% such. parts of the body, where clothes were in closest contact 
\ 


~ With the skin, On the other hand, irregular: areas of burnsyinapite of having the ee 


| whole back equally flashed, were seen to-o0eur where the clothing nancened to Fee 
3 t : I 
a adh here to the skin, : a = ~ 5 
. es 4 22 BAS. ; 
ee | 2 Affected area & State. of Wound as ee E 
is AS before ¢ escribed, burns of all e512 es were causec by vatious factors. 
Reo | Ben tnere were no burns Qn the side away from the center, The affected area sharp- 


as ortli ~ot-investication sf affected area on 95 natie- 


ze Mte-present on Sep. 6 in Ujina Hosvital & 128 petiente-who-died-tho-firet-heit 


Bator Sep. in ‘Yemeyana Hosoi tal ; a total of P28 nationts, 


| ee atie 11.0 5 eee es. 7 
Re ee es : uk thigh whole ha re se 
ca S Sago face head neck chest buck abdoven fotecses & leg docy body tots? 
Pe Survivors 42°24 4k ea Oe ee S20: . 6 eee : 
. Deads A OF ETS 18 By St 6 95: 263 hc ee ee 
Tote. 149 RM a aioe eee ee ; 


~The eet tama rede burn rere dn the arn & face, then the back, neck & Legs, toast | 
an Mumerond: were those of head, /ghest & abdomen, Tits no doudt due to aaah of heir 
“8 hats & style oP lotees Som men with shorter hair showed burns vn tneir head, a 
oa where aa amtng signonalthough many #f them had much of their hair burned. The skin 
_ incor, jit was u Mew orstcett “In thor onsemoftha men, burms_couls be ROen On heads 
—o closely cropped habtor on bald parts, | ore a ee ae a 


eR . 
eezs =~ n 


&, There must have Deen: th3se near center a hombing who had | large Areas of 


Bra degree burng” ‘They rmust nye met instance death ( orushed. or by fine J,or nave~ - 


a erly from the effect 2f neutron, i ny eto, Dy sonaral survivara pivented 
9 race = 
: “hans ges of -2nd acenbe, 


OS, 


oe 
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2 + 


ext were end degree burng haw tie & small area of 3rd degree burn. 


Investigation of &y patients in Ujina Hospital at the end of sert 


ae Sa 
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* 
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Se Trevealed--- 


eres With small area of 3rd combined - 34/89 
ry pi eee & Course of Burns — | eit ; a 


Symptoms & sourse of these burns coincided maanaky with those : - 
_ Of ordinary burns. Many patints told ve inétantanceus desqlauiet Lon 


atthe time of bombina.. Most of. thé burns healed 4m the course of 
3 to.-4 Weaks. Among the 97 patients present in Ujina Hospital nt 
: the end of Sept. wound healing in relation to siabaate from the di~ 
stance from ‘the bombing center was Anvestic gbea. ae | 
The result WAS fe- | 3 Fis Poe OS ae 
Most of the cases Within 1.5 im radius shoewed sldeht purine & wre 
healed bet’ Veen , the m middle -of, oe and the bepinning of Bep. 36/43. 


5 . 
On the contrary those cases in within 1.6 6-2.0 im radius,took @ 


faces. From this we learned that these patients acatink Longest 
treatment were these din tue last nentioned fooalitye ; 
“a Was the eaao With injury, patients with tne complication of ~ 
Padation disease had a prelomed course. The epowth of cranulation 
tissutte Wua retarded.” corplications ensued Trew LEG kof epi seen 


‘ oo etc an nfastions. The course these unhealed wounds would tale 


~ “ 


ie 


an 


vis still to hegdetermined. ; | 
; Bo e “ 
The scars of healed burns Were usually faintjvery few cases 
Ot kelloid ‘formation tere noted at that bimejno vontradtures résul» ) ae 
ne dysfunetionsof joints & no disfigurement. ( But W@ have seen 
a few remainines disturbances of joint function due to atroph: 


+t; * oj  - I> > ~ Hy 
hrough lack of after-treatment at ist sia Static 


Lu 
ab 
cap 
* 
ne 


B g 5 - 7 “ . 2 . *% 5 2 - 
purns of the face healed mainly without\leaving soars. A’ tO... @ 


© ar, there were many AS emet Les owing to suppuration & ensuing df 


a oi . : ; 
ichonéritis. There were & few cases of grneal clouding secondar, 


: : i 
' “O b 6a, Cc rad & } ® + =} o a 
ea nee urn. Sears of the scalp were Also very slight é& we found no 


Cage aie s ; ete rs s 
S€ Of complete dr pilation. The scars were mainly dry, ,% often 


si toy 
Len ,Violet- ele ok PApnent at iorfr emained. SO motis7 x # showed oe 


rs 2 Septenent ation & , BOMe, awelline at the eapillarics. AS @ whole, 


oan Fes 43 ‘fier from those of burrs im general. .- 


st received, were unable. #5 undertake minute investigation. The effect 


of neutron, Y-ray&blast os peing apparent, were overlooked & 2 


-( burned at about 1.0 Tm radius ). 7abdé Fie. 4 presents the statie- ee 


tics of daily deaths. 67 z 126. ( 53. 1 b ) within the ‘first week--- Lo eee 


Pee 5 


~ 


4 


There were cages of once healed scars again bearing small bullae * <) 


unusual 
pustules bat: these cases were not commen. During the period from the 


middle of Sept, to the middle of Oct.,3 cases of erysipslas developed 3 ~ 


among a group of 86 patients. This seemed a rather unusual occurence 


S 


& was ascribed to a common decrease of resistance. 


V5. Proencsie 2 


e 


1., Burns cause? by the Atomic bomb were similar to ordinaly burn, 


most of them superficial 2 casily healed. ‘hen the patients at the 


same time affected by neutron, Fray or blast , depending on their dis- 
tance from the bombing center, their prognoses became very different | 


fron that of ordinaly burns. 2 - we ree es es =e: 


: Military ! fedical Installations where numbers of patients. were fir- io. ae 


oi ~ a 


batients were ps Bhs alike as burn patients. Consequently, the prog~ 


oe ae 


nosis of even slight cases of burns whith usually healed easily, ' 


“were not ee . * oe ; : sie a ae Ss Le 


For example, among 214 burn cases in Menina ‘Field. Hospitel, 89 


( 41.2 4 ) died within 4 days; & “that many other, deads followed, was So ae 


sufficient to prove this. ee * 3 ae ihe ie 


~w 


2. Number of burn patients who died at Yameyana Nospital was 126 


15 / 126 (11.9.4 Jon fourth day being the highest ne aay ee te ie ee 


95 / 126 ( 75 =o goad within two weeks’ time. ° et ; | bs ee : ae : 
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RADIATION DISEASE ( Fart, 1h = ar 


I ‘The Appearance and the Progress of ‘symptoms 


v 


The folloving features characterized the symptonatology of radiation 


disease ( damage due to radiation %. gainma- Pays ) 


=~. 


iz: Damaging factors affected th: deep parts of the human vody ,doing’ 


ml 


- damage to every tissue- & organ sinulfancoualy & arr ee vanous 
symptoms to ap-pear in. a comp) teat bed correlation. 
2. Recognizing that the dosage of radiation would vary with: distance 


from the contor of bon ting, & the’ extent of protection, similar. clinical 


\ 4 


symptoms were “observed ‘in’ people under similar conditions ED “exposure, 


‘except for some individual aiftorences.. The. symptom@s of one patient - : - 


“resembled it & closely those of others. sinilerly expogods 


t ~ 


S ee hen the conditions of cxposure. were different ,the ‘atin pict 


ture might: vary sO sreatly,at a nartiolisr ‘stace,as to “simulate ke Sa 


3 other aiscases.~ ; | ge aS ae one 

Ss fae AS There Was an inverse relationship. betirean soverity of ce aati a 

: Cg distance ¢ from the center of bombing. eee — ae oo ae oe? 
pa ee Saks eae there are Np ways of observing radiation discase clinic 

ade r= >. oe Peay eee a ee ne pe 


~ ~ 


(272 To group patients accdrding to their distance from the center 
of Sonbime & (27) To observe them from the viow-point of cert Ray ~ *.* 


festation. 


XN 


—— The former seems thooretically rationl, but actually the intensity saa eS 
_ radiation & geima-ray 8 effect was not alvays in dads inverse proportion . 
to the distance from ‘the enter of bombing. Morcover, it would be inpos=" 


ee “gible to assume a diagram o8, concentric isodosage curves, af aa Anflucr— 
Bie — of many objects on the Shee ig Was taken into consider. For example je 
4 =e eer dis Seat’ shortly after the bombing swhe re as another ‘who eons 
‘ _ happencd to Be with him: was ony slightly injured because of eee 
ae en eeu So it ey not convenient to study elini¢al aspects. 


4 


‘ 


= fron the viewpoint of distance alone 


EAS : AS for the Second method of study ,Anvolvine, observation in the a. 
-vargous periods following the boubing certain quari fications must bee 


made. an eeneral many elinical ob bservation ‘teams ‘coulda not work through, 


a all stages but only during sone ‘periods. ‘Thovefore sthey have had to draw 

2S & * os a2! 
their corielusions trom numcrous data, collected by all other investigating 
‘teans. as well, We believe neverthless that heré-in lie soms of the stro- 

& XS tae : 


inte of observations from this viespotnt. — Fi 


¥ ’ ¥ 


NOR 8AM TEAS ALU. MOR RN A 
te Tay Tia Ae Poth 


| Pe eS | Y 
The caps ‘in our studies, that were made during the period fom the end of 
Aug: to the middle of Oct. ,were filled by the cbservation at army Medi- 
Call Installations, such as Army Yospitals,their branch hospitals, first 


: &id stations established by the Army & sick and wounded veterans sanat- 
: ; : acd zs » ; Se a oat Pee 


oria, eno <- . as. 
: In the observation from the viewpoint of stages of the disease due 


a as attention should. be waa to the following points: (i); the developement 


of clinical syaptomes was so variant that other disease statés were fre- 
quently, mimicked. (2),-We could-not ovserve ajl clinical aspects of only 
1é patient from the time of exposure to the rays to his conval scent 


State. The patients with SEVErS symptoms at. the start: died fairly soon. 


With lesser exposure a the appearance of symptomds Was postponed. 
We therefore were obliged to observe various aspects of clinical syape: 
< — a“ 


tems on DOT SRP EORLE « (3) creat difficulties vers encountorsd in the 
Study of the progress of symptonts of those victims who ,without being 


observed in detail,diod within a“bricf span of time on account of very 


~ 


Ereat. exposure. In the rapidly fatal cascs due to burn the damage by 


radiation and gamna-ray s Was “not. taken into cons sideration. This prevented 


-_ 


= our résbenition of the pempiate picture of fas symptomatology of damage 


by the rays & obliged us to observe the cascs unex eted. Particularly 


é 


SSS _ Sonstituting & great hindrance to our study was the fact that hemato- 


Logical investigations were searelp earried during the- earlier stage. . 
II General. . Progress | of Radiation Discase viewsd from 


ee ah The standpoint of Stazes 


f 


“We have observed radiation discass in three stages divided according 
a fo clinical syaptomys ad. the time of death. — << 


ae . The factors Which caused the yariation in the time of appearance of 


Symptomss and the time of death wore mainly the radiation dosage as. 
affected. 2 such external conditions. as distance from the center of bom- 


bing & the immediate enviroment, the presence or absvcnce® of burns and f 


Sore Injuries aa 3 secondary complications,such as cuppuration, loss of blood © 


= ; g 


eae. of fluids, tine astee of injury ,posttraumatic care & rost,é indi= 


a . vidual differences a age, sex & other unknown factors ),and last but not 
tee leas St the presence of the incubation period specific to damage from 


‘. 


ee ere et Se eee ee eels 


1. the first stauc : 
7 in the majority of . th: ra‘iation stricken victims nausea, vo- 
| Sites &» tninht, anorexia. and fa tigue were SUSE TES ‘immediately after the 
See ae hose who paUReoSY to be near the centre of bombih; and have 
recieved a goo’ deal of GReRE SETS and nodebone “ice in a few days or 
at. ‘the ‘latest in about 10 days. Their state was one of extreme exhaustion 
in spite of minor injuries or burnse in some of the cases reported by 
Sublicutenant’Yanagi of the Eba Branch Hospital | it was, observed that the 
leucocytes in the peripheral blood had ceereased ereatly in number . 
Generally several days after reeciving traumata, diarrhea occured, often 
~ bloody Which suggested bakillery dysentery, bactonological investigation s ‘ 
ae however, proved negative. In almost ell cases abnormally high tempera= z z 
ture Were found just. before dvath. We coula not carry out preegc obser= 
Vation on ‘ell total cascs in this stage, ae they dicd before real 
| Rature of Gamag, Ties 2 radiation upon thie bingan body was elesifieds Those - 
who survived this phasc or in who ‘the ser iousgymptons o1- this ste {Pea 


- 


did not app. ar. dcapite exposure to a -considorable amount of. radiation, 


Passcd*inta the sccond. Skepee 
Re Second Stage | | | 
| The first epilation oceured sbout 10 or 14 days after EXPOSUYC's — 
; (16/v111~20/4222 )  stcplike risc of temperature took plece in the 
“Succced ng saad nares closcly follow by the advent of a group of such 
“primary ee secondory symptons auc to functional exhaustion of the hema- 
“topoctic systcm ( as hemorrhagic cen nees tonsilltis, gingivitis. anc. 
‘Stomatitis ctee ) and ending in dcath about 10 days later, namely a 2 te, 
> weeks after the initial trauma. but those in which the blecding as well | 


a8 the sbove mentioned symptoms Wo1G not so severe and improvement 


_ occured, center the 3a ences bs hs 


Ss Third Stage “Bev —S ras ; 
: | Atnge aadne =f 
the cases who did not dae Pee eae toe ant Stage cams into the Sa 


“seen Stage with anemia of a moderat. Gcgree, which char: cterizea it and be- 


. G8N to convalesce pradually abuut the middle of Sept. Luaring this 


= Stage We saw tases which complication, such as sepsis, ompyene, Lune Se es 


2 ee Emgrenc.etee s geome of which ended fa ered 2 Aes 


muh : 


ZS 


nh 


"Ss 


We a SUPPOEG the existence of such complication in * the ist and ane 


cd 


stages as well but the.severc eeiotows usually preveuae their reco- 
gnition. It-may be said that cuc to diminution of protcetive powers, 


serious complication appeared even in the convalesccnt period. 


> 


III Principal Symptoms of bach Stage.  ——- 
= : t : ¢ cs : — : et 3 
. 712 patients who wer: ebserved cither.by user by other army 


medical installations arz duvided into: {¢1) those who died during the 
ist Stages (2) those who dicd at ‘other Stage: and (3) those who survivcdes 


She ‘propotion in which various aymptoas made their sete ta ee is shown . 


in fig. 5. the cdses of the 1st stage secon to have fewer subjective & ; 
© od P x 
symptoms; but that was probably duc to insufficient TECORER the rece 


lation between the timc of appearance of the pyaptos of 278survivors Ue ee 


= 


R28 dcad. ( for’ the boot part servicemen cho found Bc (eathves withi in 


1Ls5km atatanoo ‘from the oes of bombing ) on Sencia comparatively ac 


: ee & oe 
tailed investigations were carried out, full clinical vecords were pree — 


hee = » = : + “ss & : rae 4 , 
pared, is shown in fige 6x7 eee fe | A TEAR a ee aati 
ay nS. 1. the lst stage : . = . Bo eos Mie 


oa 43 : * A \ 


Baa > On the actual day of bombiny, all the medical “‘Anstallation were 
kept SO busy troatang, eet onts that it was impossible .for them to : ee 
oe male detailed observatfons 3 that evin those who dicd shortly aftere: 24 | 
Ss wards with only small burna wero treated simple as ‘case of burns, 


eo without rceording the extend of their burns. therefore it was diffie- ~ Ze 


= cult to evaluate the early symptom of radiation disease. but it can 


"2c Siiodme ed never the less in. all the cases of radiation discase — i ee: = 


me - = < 


: nausia, octets: eS ariorekia. FOREN fever Bee ‘Aiarrhca ‘were 


| 


the cheraceritic symptoms in the corly perio? Nausea and vom ting oS 


=e Fae 


were promuncnt symptoms on the day: of the bombing, appearing the Pre. 


“portion of 99/287 for survivors and 98/228 for the dcade Yor ting was 

usually Limi tca to. the “Say of the bombing, roourrtng 2-5 times in a’ » 
Ga ay but over ten tincs deily in Ss me instance. those symptoms. eppcarca 
usuaTiy S oEOUS fours after the bombing, Secasdenalay 45 relatively 


few casos on (‘the next ay, or. days there after. ihe duration’ ‘of ge 


acs Potscc was mostly a fev aeys, but occasionally as long, as faire ses 


Vote = B 3 re sh : é ea xe 
<t- Poe ee ee Sg eee 
2 : , \ : ’ 4 ~- i = a x ; 
sae ; - / 2 . " . , ¥ 7 tac 


| Propotion of A poeangmee of 
V4 
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A Ig 
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f 


“3 
4) 


VAMO Lis 


= 


fe ea el barpen gs 2470 | 
Syn si” 
“Ons oie ne Hoes 


tn eugene tele , - 


bapa pone bub] et ae 


| 4 carats Woks Naam 
ae, ME ROTEE.  Ai ' rere art secs 3 
Re A A 9 a ay Oct 4 ‘ 
Se Fay Ra i Peebitine 
Se 0/0 Dip 4 ond ee 
; jesapy ann’ Taeskawner iA 
ee va vb uA 
a SUR ER my? yng wl y i 
FE RT VS SRC bapa fa 8 
oe - CE, EN VAT cron) Draw us Soaetlee é #8 i 
coat ite Be ae a e 
Da ee ee fe one 
Se MAES MN AORN ID EM AIO ARS I | : 
viet a i oe carta e AGI) gene" ‘ 
I 4 


07 OE, 


eo a a es em ee 


error ea 
Ee WYXTUOU 


‘A 


\ 
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the thirst was oiten so intolerable that many paticnts drenk water ..°. 


S 


wherever they could find it. spies Was consid. red by some to be. the cause 
of the Ciarrhca which “appeared later. Anorexia was aise remarakble on. 
the lst day with en incivenc of 100/287 seeeall the survivors and 18/ 
288 for the dcges its duration was e- 5 days to as long as 18 days with 
an average of 1 weeks inorxigsuppose? to be losely relate a to feoding 


but - there were. many eascs of anorexia in troops served a comparatively 


= 


good meal on that day; The close relationship. between anorexia and occ. 
ae | fee i, 
ERS ie nausea, vomiting was obscrvud:tooe fbatigue- occurred at a high ratc, 


66/287 for the survivors and 13/228 for the dead. In the extreme cescs 

the. patiehts.oomplctcly Lost the will to WorEs sometimes dislike oven _ 
ce = the slightest bodily efforts Its duration rangcd from ¥ to 10 dayse : 
= ~The low Atos. pet which thassg syaptoms oceurca: aniong, thosc who dicd Pee 
2 : could be attrimtce to the fact that hospitalized, these paticnts were = 
to scriously 134 to be ablu to answor qusties. but all army surgeons. | 


in the ist aid stations reportcd the samc ane ee ‘Surveys were made 


Se on the clinical records of mildcr onse s -ineluding 67 paticnts of Chu- 
a &oku 11 and 121- gerrison who wore within lkm range of the ccntre and = 


had bocn. the observation since 10/V111 at Bba Branch Hospital ané all 

3 branches of Hiroshima 2: Pes Hospital, par 20 peticnts with ante minor 

| burns ami tted to the Kushigahama Granch Hospital, with the following 
finding: From the’ actual day of che | bombing to 4th ang frequcnt watery - 
Sometimes. nea sonveiatan bloody ciarrhes appeared with simultancous 
<  .Pisc.of temperature as high as 65- ate. in part the tice sal be rie, 
Gardcud as a reactive symptom of the purrs, and tadtirice, but the fever : 
Se _oceuning: af tor 10/Vv111 oi 11/Vlll is to be regaréed as spccific for 


Yadiction discase symptom. to this was added thirst an“ g: neural fecble- 


ae ness, and in 7-10 days dcath cneucdl qher wore many erses which show: 
= : § dclirium cte. Half of ‘the 

fo cerebral sysiptoms such as learns comvul ions,andygolon palpabel in the 

— -- @iarrhes casi s had tenesmus and in some of them contracted 

oa deft lowor qua‘rent- Shoat € with bLoaay stool ot eosieued bacillary 


- Gysentcry and vectericlogical investigetion We rc ‘tees at the Nionowso 
“Shine hemy quarantin Station with negativ: results. Or e total - isl Ay 
casrs who Aled ¢fors w/a, 159 hed fever, 85 had diarrhea inelud= 


“ing LO casc s<:ith bioocy ‘stool, 22 hae nemorrhigic_ tonfoney “ineluding- 


eee a 


me Wee 
a a 
if 


those withbloody stools, 2 with petcehiac, 2 with eptateria ane 2 with 
e®ival blecding. ‘hus, fcrver ond diarrhca Were the featurcs of the 
fatal cases o1 this stagee Sublicutonant Yanagi of the Eba branch — 
hospital scportcd that Hibs: counts were 500=400/rani" in his observation 
-brfore 15/V111. Small number of cases already showedat th carlicr 
part of ee stomatitis, gingivatis, elaiver bleeding, hematuria, 
epistaxis aris rectal bleeding. 
2. The second stege- ~ se ; hoes Fee 3 
1). Depilation began about thi miadte of the 2ne weck to Sth weeks Tn 
the majority of the paticnts it appeared on the 14th or 15th day:as 
~ shown in figs5e6. 20/V111 in 38/287 of th ‘survivors and 36/228 of the 
dcad forming «& rumarkablc “inverted V curveeihe duration was 6 days in 
the shartest case, 10 Pa re Oe cascee We found, howcver, that 
: & coascs in the 6th Wook in cascs which, later rocovercd, when we 
could observe the wholc proecsse bcpiletion varice in augee; but in- 
“any cascs it cam sudcenly and the heir fell out in bundles. ( sce 
cic report ) ihe dcpilatca hair: lockcd-hair-follielcs. ‘hk site of 
A. pagation' wee usually limitud to the scalp, but the bontd aabiiany and 
“pubic heir were Lost in most sewerc cases and the cvin morc resistant 
Lanugo hair and eycbrows in ae scver: cascSe The rate of affection 
was 125/228 { at 6) for the honk ee 119/287 (41%) for the survivorss 
There were a few cases among those who @icd where no dcpilation ital 
and a ow. with total Aepilation a —_ Cube otee 
2) Tompcraturc: rose mostly stepwise 5-7 davs after the occurance of 
dcpilation. The majoyity hed a strong todcnay towards fcbris con-tinuas: 
‘but in ‘scxious cases showed. lcevation above 41¢ and: dicd in statc of 
hyperpyrexia efter several days. In eas.s which this period with-stood 
. ane recovered the tempere ture returned to normal -by lysis. ihe time 
| perature eurwe rescmble that of typhoid fevers the casts with high 
fever in this stago were 153/287 for the survivors ond 156/206 for the 
dead. It is worthy of notes that antipyr: tigs sueh as quininc, asprin 
and others wore inoftcekinc against the fevcre ihe paticnts did not. 
- perspire goncrally and hed no chills but suffercd from snorexiay fatigue 
- &nd headache. There was no change in rcspiletion. In casi gs which bad 
ee : = 


See emcee A cate Pt a oc ee af «oh ae age et RL OL ae eRe ovina =p PR Bolg E <j Sa 
2 Ss - ne ee ae . Re Se eS eae aay x > a 


Be 5 broenos = fever appea arcd varlier and Peeks was cosidired good Af bi began 
after th 1@ end of @he- 4th weeks. whe duration of fever ranged ae 1 tO 28 days 


x 


; in the majority peging 8 days... ~: eee ; | ae = 
a 5) Hemorrhagic Giathgis hat a tenduney to appear at the same time as taver 
= or 1-2 days later but there WEPG SOM casos where bleedin, from the wound , 
q % surfatwes of injurics or acti preecde fever by a few days. Som: tines epi- 
>. Sere ginfival bleeding precedéd fever. Eleeding into ine skin was ‘the 
ee ost common, ,Solloweél, gingival blecding, rectalblceding, cpistexts, her= 

Bs 
P: : . Maturia and hemoptysis in that: ore« Te Bleeding was notccable, especially 
* several days before death. Some dies, however, with no ‘Sign of Bees 
a inthe course of oven ailment "Petechiae were recognizable all over the body 
foe : 


Surface, but especially on the ‘upper half, ( head, face, flexoty sireaip ot 


} upper arri, and front 6f the chest ) «The size was usually that of a millot— 

- (or pin-heas, but gometimes ‘purouric ‘Legiofs as large as a wean or of palm 
= ‘Size were. seen. ( see case “report ) Petechiae atiecabed sonetiiel < on the con= | 
Wee ; 2s Sees Se 

<s junctigyva, buccal mucous (_ tongue, jaw, and palate ), and ‘glans penis. No. me 
5 : a ee were observed on the palm or the sole. Its peak occurred about. 


the fourth weak in avé TARE, ate ne case xece point lesions’ later than the 


aes ih wesk« £6 days éleped. new and ol lesions were mixec in a characeristic 


Sees 7 


is ‘fashions Mild cases haa fever petechia. which ceasea spread in the 5th week — 
Dee. and began to vanisti. Gingival hee She ie accompanied usually by. eulvitis. 
oo ‘Some of the several cases had bright red = ee oe bleeding at their womst ae ® 
| ‘Period (the 4th week je = 7 ee ee BO BA ee 


eaten Tough cases with epistaxis were few, *t occurred so suddonly that we were 
Me ks ‘ ' : ea 2 : ‘ = | j , Cae : 7 z : : = 
often at a loss to treat thems In the period of fever, heraturia microscopie 

Was recognized in a considerable number of cascs, but macroscopically only in: 


4 Stew cases ( § out of 206 deads and 4.out of 285 survivors ). ack pipet | 


*~ 


Psy — and hematemcsis o¢curred infrequently “The duration of the hemorrhagic 


oS 5 - acs 


Piathesis exte Nd sé boually. bo, the day of achn in ths fatal CASOS, dk op 


= 


Se in survival ‘casegit wa Be eee t= 9 Gaysne The ‘duration’ of gingival 


ae Plecaing was. 116 neue Sy wit ae Qeer ane. of 6 days, that of rectal bleeding - 


iis, eer aes 4 gee €hat of pp.staxis 2-5 dayse 


~~ 


’ } > x 
; 
fe. e : Z ~ 5 
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= &) Changes in the mouth began £0 appear on the 3rd ae ,roughly parallel 


With tempernture rise & reached their climax in the ith week. | 
es. Gingivitis occured with the rate of 29 / 287 for the survivors & 


43 / 206 for the dead. At first only reddning was perceptible,but in a few. 


They bled readily. Severe cases had necrotic ulcer, often with false membr- 
anes. 
. 


‘be Tonsillitis made its appearance wih the rate of 70 / 287 for the 


survivors & 44 / 206 for the dead to had aspect of a simple inflammation 


- formation were seeded. The aggravated state of the tonsils pens ss ton. long 
after the general symptoms ceased to exist presumably taking part in the 
generation of wompt tes tions . 

Tere were complaints of pharyngeal pain & Be on swallowing due to. 
these oral inflammations ( 43 / 206 for the dead & 67 / 287 for the 

_ 8urvivors ). the duration of these iat ieee ede was usually 7 any: days: 

_ Many of the necrotic ulcers caiteed swelling of the submandibular Lymph. 


eee Glands & trismus ,making it diffi cuit. to: observe the he ee of ‘the mouth « 


~ 


be SAL Pele tivaiy few tonsillitis® cases were reported among those who died 


Was presumably due to this difficulty,for many cases of submandibular 
Lymph glands swelling were noticed in this group. 


a Ss for differences in the occur rence, of various symptoms between the ,. 
Ras ae 4 : tae! E . cpbaics 58 
os en 7 . 


aS eurvivors 8 the group that died in this stage,some were found as «een in: 


Fig. ‘5. But it is ‘also to be noted that no special symptom occured in the 
ee Fatal, group exclusively. The occurrence rate of sengrrhngts tend jcneics 


Stee Was 135 / 287 for the survivors & 111 / 206 fee the dead, shone only <a 


Ses, Heck a 


gat differencc;but the initial occurrcnes was carlier in the le bipors » 
oe is ocdurence rate of betochin was 89 / 287 for he survivors, ,where pas. 


oe Was as high as 150 f 206. for the dead. tt was the same’ with epistaxis 


— namely 9 /287 for the survivors & 54 3 206 | for. the dead. 


{ 


In General ,petechia & epistaxis of marked severity bespoke a bad prognosis. 


sae 


days the gums became redish violet & “swollen & as sociated “’ severe pain. 


at the beginning,but when it progressed, suppuration,necrosis,felse-membranc 


= a fatal cases the Siete ee severé & showed simul taneously various — 


5S. The third dtnge 


- ‘The 3rd stage, i.e. the ciniedecisnt phase was cha ‘racterized Py Siena: 


4 


While other symptoms togk a turn for the better in the 5 - 6th we 
anemia persisted & was still frequent in. the last week of SEPP SREST, Be 
Shown in teble. | ee = 
Some died on account of lowering of self-protective powers at this. 
stage. We met not infrequently cases of chest complications, EeGc pneumonia. 
lung gangrene, lung “abscess, empyema, etc. THY: began to occur ftom about 


lo / 1X & the prognosis irae" was not e008. Some cases sepsis. 


eo IV Clinical Examinations 
l. Hematologic-morphologicel examinations 


1) Picture of peripheral bioods A ‘see tobe 12 & 13 O ee 


e 


pee a) Rea blood corpuscle — | | 
= No detailed report as to the numbers ‘of ae. red plood corpuscles fe 
= percentage of hemoglobin in the ist stage was, available. It was found that 


in the ena stage there were merry cases of anemia of a moderate degree with | 


values of 50 - 60 % of hemoglobin, some cases being as low as 30 ~ 40 %. 


Meat. had. color indexes over I 0; none below 0.7: Changes: in r.b. Cc. were 
“morphologically not remarkgdable. occasionally large erythrocytes: were 
found. Antsocytosis & poikilocytosis, etc. ,were all. of slight degree. | 
Polychromasia was hardly recognizable. In 14. of 44 cases nucleated plo cd 
cells were observed. ieticulocytes were few in niany cases,& in sime elmost 
none were found: in the agonal stage. With the approach of convalescene 

the red cells tended to inexease, ——— in many of the severe. cases: es. 
was not inpressive. Jolly's body & cabot! s ranges: were not seen,nor was 
basophilic stippling noted. In the Srd stage ‘there was a moderate decrease 
: ner. hemoglobin & the number of red cells,with rare instensss of @ very 
_ Marked decrease. The amount of hemoglobin ranged from = to 65 averaging 
40 + 60 %. The decrease in the number of erythrocytes: ran roughly 3 
‘Parallel to that of the hemoglobin, the values being 1. 55 - 3.82 million, 


mainly a6 ne the majority of the causes maintained. color hiideko: at . 


wed @ downward trond,but : in no casc was color index Sag 


Rta rig 


about 1,0,8 few s 


ie. en eee 
ca 


* 


fe ; a 


, 


The percentag es of. reviculcoytes was 1.% = 6.9,showing Le signifi cant 
tendency to. regencration without any exceptions. The hemogict bim content 


2 


of the r.b.c- was at the normal Leven, with exceptional decrcasss “light 


a 


eee acerce, corresponding the occasional pene ORD. of the colior index to be 


low. Although there was pa ae Sarde of a slight. or moderate, or rarely 


eS high dogrec,& macrocy tosis of a slight degree, no Pebecs with a4 large . 


ai Ss 


< amount of HEME LORSA Was- found. Sek ne net Bnet was oe in 


the a stein” of the cases; & polychromasia in half of then. 


‘ 


“ Nucleated Te dD. Co were found in a’ small number ee CASES ‘they were all 


~ normoblasts. Basophilic stippling » was found similarly. No Jolly's podies 


 & Cabot's rings were seen. 


B)- White blood corpuscles = - z 
ak = SES ' had leucopenia of a moderate or high degree: ‘The decrease 
of leucocytes was most remarkable in cases: with. bad. prognosis. aoe 


he ist stage ----< Sublieutenant Kudo of the and Army Hospital counted 
- the leucocytes of the patients & the personnel of the hospi tel, who wer e 
. <= Within-1. 0 Km distance from the center of ‘bombing, on Auge 11 & 13 with 


the results shown in canis: U4. Decrease.of leucocytes is to be noted. 


ae 


fae fable de Bee : 
a 0  - 1.000- 2.000- 3.000- 4.000- 5:000- 6.000- 7.000 
“-. 14000 2.600 3.000 4.090 §:000° 6.000 7.000. 
Severe injury. : | ia 
| or burn = ao ae ah 5 BN on 
» Moderate injury Re ee ese ee ! 

or burn pease ee ae | 


| Stent injury ee AES | eee | 


Be Reis scretce: facts SSIS Se Ee ee ee 
eo - . Ben 3 eee : see | sees | 1 
— Total See ae 1 ee A ep at & 


- 


Another series “oF ddunte was done on the ‘personnel of tie Chugoku H- Ge 
ho Were citusr at work without any treumatic lesions or receiving | 
treatments on account of slight injuFiss’,o on .ug- 15 with the result of 


aoe Leen "A oh SSeS S ses « ogee Pa get = z 
Decrease of leucocytes was evidenZzuscd in subjectYfively healthy men. 


Table 15. 
2.000- 32000- 4,000- 5.000- 6:000- 7.000~ 8:000- 
3.000 4.000 5.000 6.000 7,000 8.000 $.000 


Healthy per- oO lees oe ae = 

= Sonnel 35 3 2 5S 14 E 7 
Slight injury 3 2 5 5 ne ie tee 
Total 6 5 i2 10. 19 52 ee 


The relation between the number of leucocytes & vomiting ( nausea ), 
‘one of the main symptoms in the lst stage,wag shown in the following 
table,which indicates ‘that where there was vomiting. ( nadees ), there was 
‘Gscresse. of leucocytes to « high daared: 
| Table 16. 


Vemiting (nausea) § 2.000- 3.000- 4.000- 5.000- 6:000- 7.900- 8.000- 
| 3.000 4.000 5.090 6-000 7.000 8.000 % WO. 
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Sublieutenant Yanagi of the Eba Hospital reported that a remarkable 
Etikcveape of leucocytes ( the number being not more than 300 = 400 ) Was 

‘observed in the agonal stageof -the petients Pt dica due to disrrhes & 


_Tever. According to the leucocyte counts carried out by the \eGen ine 


ae Piela USGS Ses on Aug. 12 on 17 persons who were farther than 2 Km from. 
ie the center of bombing & had no burns, the number of Leucocy tes Was over _ 
S. 000 in all cases. | c 

= = The 2nd stage ----- In goneral,with the onset of typical symptoms aie 


Number of leucocytes decreased Significantly. For example, thie aan ly counts 


Lome OT an officer who found himself 2t the Chugoku H.Q. ( within 1 Kn 3 . 
— 3 = 7 : | 

he = 3 s as e 
She ee = the center of the bombing ) at the time of the bombing was 6200 on 

Ses Aug. *8.,4800 on Aug.12. & 2200 on Aug 228. In the case of an officer who - 

Se Ne injurea at Dobashi ( 0.9 Km west of the center ) it was Eto. on Ang. 


a 24, 2299 on Aug. 26. , 1600 on Aug-31.,1000° on Sept: 2. 5k 500 on sept. a . 


Fiver Since Sept-s.). here was a close relation ‘between ss change of 


the number of leucocytes & the course of the fever. In general, the. ten- 
FE Seay of the number of Leucocy tes to ihorease arter descent of temperature 
Was Stronger than that of the rb: C > sn cases with bad | prognosis > the 


¢ 


| Mecrease of leucocytes was extrene. 


In one case the number of leucourtes was 44 per 1 cubic milimetery . 
terminally. In the majority of tue cases it was below 2000. 

the diffesentisl count of the leucocytes \.as very difficult to. deter- 
mine,owing to the small number = cells ,sometimes only ten leucocytes 
were found on entire Slide. In the maj jority relative tymphocy tosis was” 
noted, of course the absolute number decreased remarkably. In general, 
the lymphocytes exhibited retrogressive changes .sometimes. the rin of 


cytoplasma “as very small,sometimes the cells were so large as to suggest 


young forms. No particular change in azur-granules was recognizable. 


the decrease of neutrophilic leucocytes was of a high degree; the remark-. 


able decrease simulated the so-called agramilocytosis- Retrogresdive 


ee _ @hanges were striking. There were many cases in which basophilic granules, 


vacuole formation in the protoplasma & nuclear debris were observe. . 


as _ No grcat change was found in nuclear segmentation. In sous“of the stvere 
oS cases remarkeble shift to the left of the polymorphonuclear serics Was 
— Found. In comparatively many cases myelocytes were identified;in cne case 
Be myeloblasts were observed. With the approach of the 3rd stage leucocytes 
= | = increased in number with a striking shift to the left. osinophilin. ceils 
as had . tendency to decrease or disappear,but with the approach of the 

as Sra stage they tended to increase. Nothing-certain cen be. said abou t 

oa basophilic cells. Monocytes were increased ,but we wish ¥¢f to refrain 

ae ‘from saying Se about it. Few plasma cells were observed. 

= | The Sra stage ----- The leucocyte counts varied from 1-70 ~.9500, of 
oo Waa oss below 4000 were 1 / os 

SS es Cases witn neutropening were few, the majority having a normal or high 
a count. In the majority shift to the left was evidencedjoften it was tow 
we 2 high DeErees Tysome cases myelocytes were obscryed. In some, toxic granules - 
s were increased remarkebly » In a Small pamber giant cells & excessive 

Ee nuclear segmentation were observed. Lees alvays increased : 


hedther. in their absolute value,ner. in their relative value. In same 
Cases ismiourtes decreased evidently: Bosinophiles increased reldively 
a Well as absolute value. This tendency became marked with the lapse 


of tine when relative cosinophilie cells increased, Monocytes were ‘relar 


- tvery Snorcascd & their absolute nub or Ancreased too in some cass: 
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‘Se petioles ieurkean of si ame cells was observed & no particular changes 
in basophiles. | | 
The waxing & Waning of the rebss,WeboCe & hemoglobin in the ocedtaaen 
are shown in the cases indicate? in fig. 2. 
b}) ~ blood platelets | 
The lst stage ----- No detaile? report was available. 
the enc stage ----- In ceneral,blood pletelets decreased remarkebly. 
blood platelets of the cases with hemorrhagic, tendencies numbered sevesui= 


Pee thousands,usually below 50,000- Luring convalescence the restoration of 


eS blood plitelets was quick & striking. In some cases enisocytosis of blood 
platelets wes observed in the periphera x blood, as: well as giants sé bilge. 
aig platelets & platelets with excessive nuclei. : 
| The 3rd ste ge ----- Slight decrease was. recognized. In the MES OT AT 3 Bee 
CASES blood platelets hed returned to normel or showed such e tendency” 


‘ 


the size & the structure were normal with the exception of « few cases 


with jientic platelets. = Sea 9 : 2 
- ase 2) Picture of bone marrow ean ataeen: ( see table 17 & 18 ) as 

The lst stage ----- No detailed report was available. : 

The ond stage og es Cells numbered 2, 000 ~ 5,070 tn the majority of the 
cases, in some 2,007 - 3, OND. This is a signif icant decrease in coripeteor. 
With ae normal value of gf around 100, ae In slide peenbon tical f ew cells 
were scans Pentbeularty ,in severe cases it was ferme thet bone i gre: 
aces cells of young type were barely recognizable. Lymphocy tes & reticuloendo- 
ao thelial cells increased. Plasma cells. in every : ‘stage of maturatinonas were 
observed. As convalescence drew tags Edges bone marrow cells “inoreagsed 
in a comparatively short time as myeloid regeneration OCCULeS « } 

A remarkably email number of cells a the rebece series was found in the 
Severe cases with bad prognosis, BDOwAES, complete inability of production 
A ‘remarkable increase of erythroblasts Was) observed An some mild casyes 

a during the convalescent: stave. Young reDeCs in- this stage involved Biant. 
mother cells that could be taken for megalcblasts. The arrangement of | 

aS "chromatin was so fine,with 3 - 5 nucleoli in each madiews that it vas of sen 
S.. epperentiy difficult to aifferentiate Glen feu wecstohtspsde Bus no 
stages of megaroblastic maturation could be founc. | 
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it was noted that the appearance of giant r:b.c. was in accord with 


a" 


ie rise of ‘color index of Sie aioe a blood. fhe numocr of megakaryocytes 


et: ie 6s ie ad BEY TE ae SANE es 


was “Pomarkably | small; in some cases retrogressively shrunken megakaryocytes 
< | were found. 


{he Sra SeaES wore Wucleated célis tended to be normal or increased 


in aumber in the majority of the cases. In.a small number of cases 
- they were dofinit¢ly decreased. In the latter group striking decrease of 
Leucdey tes in peripheral blood was notec. Yhe number of nucleated edis 
| scemed OS to. be related to the degree of anemia. In some cascs nucleatcd 
blood corpuscles were still: few. There was no case with a ae perech tage. 
In the majority of cases they were polychroma tic nocnebiasts- No macroblast 
ves identifica: in é small number of cascs nuclear vo ae obs¢r- 
ved. Reticulosytes were inereascd in parallel with those in the peripheral 
blood with a slightly higher rate than the latter. Neutrophilic ieuaaeetes 
of the’ bone marrow did not show a low rate even in the cases in which the 
numb er of Leucocs bas in peripheral blood was GEST RASCH. Of the neeer 
philic Fane cen: band shaped nuclear cells hed the rgnere rate, not any es 
Locy tes having the next, showing no evicentce of disturbance in matura tion. 
bosinophiles increased. greatly in parallel with those in‘peripheral 


blood. Tn some cases these were still few. No particule 7 change in baso- 


philes was observed. No case with @ particularly. pie 3 rate of monocy tes 


¢ 


“was encounted. S = oes 
the number of lymphocytes ran parallel with that és ‘peripheral BF ode « 


Megakaryocytes were not decreased notabl; & faile? to show any perti- 


” 


‘ee morbid chenge- | : . 


Reticulum cells & plasma cells had a “normal percentage & there was 


- 


no case in which they hed o sige rate. 
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in Og Chemical examination of the blood : 


7 1) Sedimentation rate of r.bec. ( Westereren' S iacthod ) eee Bee 
= The sedimentation rates of Haha C. were accele ed extraordinelly, 100 “mm /60" - 
2 oe are 2nd did not parallel oe degree of anemia. : 
x. 
i thie phenomenon wag the most striking, & specific. finding in radiation disease? 
For the sedimentation rates of pationts in the ‘end & 3rd stages, sce tibie 19. 
. $ » a : « - % y 
Sedimentetion- ae One stapes | 3ra stage: 
3 eee ee num. of: paticnts - dead - Num, sof Ree ees dead 
. ee. OS See on te Fa oO 
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Ss The curves of sedimentation rate of patients in the 2nd ed stages are 

aes shown in fig. 9. See i ae = | 
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Pa 3 2) ‘Bleeding time ~ ( Duke method = = oe 


3 ‘The bleeding time,which was studied first in the hth week when hemorrha 


were most mark: a sWas prolonged. In some ‘cases. at was inorea sea to. 30" « 


cz 


ey Prolonged pleedinsvtine indicated an absolute bad prognosis. In the T 


7 the bleeding oo normale (F-5")An those cases 8 whieh eurywiod. 
ie 20 ee | 


Name es DGG  Bleeding-time ~ + Petechia — Outcore 
A . ; 2. ut 7 ‘ . é 2 : OF ae : r 
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coagulation time © 
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Resistance of rebec. Was debeemines in 12 cases in the ith week & in 22 


resistence of ~~ ie 


cases in. isis, 7th week. ee in tiie severe 


cases who had many petechi is 


io- 2 days after the examination, the resistance of r.b.c. was normal. 
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“hesistance of capillary decreased - in the 5th week but. returned. to normal 


in the: 7th week. Even 4n the Tth week those patients, who- ‘still hed Leucope nia 
continued aw show & decres “SE resistance. Since oe resistence of the 


copillarges wes pe allel to the count of the ohana it ney have been, one of the 
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“factora in the occurrence of hemorrhage» 
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Ss. Berolégicel cxaminetions. + ( sc treble’ Sy.) * = | pee 
l})e Tetkate reaction : ae Ree s 
There were 16, positive ens¢s among 88 exemincs during 1T/TK=39/1Xy 
Helf of the ‘positive cascs AS sncmis €- LPeDeCom te ) Be m ref It vol | be e 
: geen that-a positive akate- ranction was rolotcd ‘more eats oc he 
degrce of ancmia than to the dcgrie of lcucopenia. | Sos; 
er Se | a 7 eee ; | é fe 
-2)« <Icterus index ( Meulcngrecht'’s mcthod ) . | ae : 
- . ‘In general there was no change during the periods 1C/IX-31/KX. 


O)e Serum Bilirbin ( Hijmans van don Bergh's. method + 
ee or a Sas Gee a 
Among RPeciscs examina during 17/TX-30/TR, there was no direct positive. 


caction but 4 cases showed an ent rect meaation, end these casts haty . - .’. 


fee marked dncmia at the time e 
ee 4). Mon=Protecin Nitrogen in blood ( Kowrlskits pth hod’). 
23 esses cxaminé + during B1/TK-80/TK hed: non-protein ni trogen velues” : 
“below normal: minimel 13..3mg/él, moxn xmel 24ma/el3 18 esses wer. under 2omexal s 
5). chlorides in blood ( hacwonricts method )- | iS | > 


. a 3 | e | Stade r 
Pe Normal valuc in general were found in. the ord stg. 


: = 6). Sugar in blood ( Hegcdornts method )_ 
: ¥ Korma wWeluc were f ound in the Sra s stage. = ae : aoe : 
he oka porkeiod x Bae es ES a : 
only negative rcsetion werc obtaind. ae 8, : | : | 
| 4e Urine + es SCC table 31 ) a 2 ; é 
= iinglyaes of LT peticnts . cae dons, 88 complice ti a. by burns or injurhos 
=. and 29 Wi ithout manifest burn or in jurgduring = SK » Result wor c 
lS as shown in table Ha 2 eR as | Ser a 
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positive only 63% 0 aS gees 
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beerce ‘of the quentity: of ‘wrohiia ‘tan 2ors 
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‘robLlinog gen wes pallersl to: 


Table 25° oe ‘begrce of urobilin sha Le 
eee eit | URObAP PEO 
r:DeCe ~~: number , total 
( ud lton) of cascs “H+ {+ + ~ es 
*1.9-266. Mo eo eee eg 10 
Bo ee ee ee ee ee do ee 33 
ee eee ee ee a 1249 46 30° 
debe I ge ee ee 10. 
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“Diaze reaction was positive in only lo ensese ( 7-9% ) 
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“Jeundice was observed in a fow. cases. The oceurrence of Jeundice in tic 


- is shown ae table eee soe. ee a 
Fable 26. : ee eee. ES Se 
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~ outcome. — 
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eee | Appearance of js aundice thus indies ted. é bad ‘prognosis, The ‘urine of 1g | 


_paticnts | of scverol hospitals and relation between Sandiee, and prognost 3 


~ 


“cases WAS tested by Gmelin me thor in the 7th wevk and sae were ncgative. 


: \ Le . . 
i Steel! 7 | ; ae : 
2)» Occult blood. (teble 27 ) ; at Me ; ee 
Evon in the 3r€ ste Bo s tbo} bert positive fer occult blood in a relatively 
Large pereentege of cases. a | | 
Table 27 Buss | os | 
hicthoa ~~ without :burn. ee eT ee ork 
: number of : : . injury. number of 
positive cascs ; positivi cases. 
gt Bonrldin eo i da ee oe = ag es 
Gaaiae ae Baie =. ge —— - . | Paes | 
: b)+ Irivowlet reactioh Ss See S _— Se os e 
Sa S “In 18 cases of 24 the brtvoulet reaction was positive e. ‘Tt Wes positive 
a: more often. than the tests ‘for oceult vlood. 3 es : 
a Parasites and ove Fare Ses a pe ay = a god 6 é 
: Pras ites bo ave found as following: eee oa = : | . 
Asersris ee | w/e gas rea | ss eg 2 
AnghyLostoms = +: | | 3 eo 
=e: et ener tne Lae a : 3 
: Colianacba ae = i 
3 Lembrie : st : : 7 : ‘ 
urichomfnes 1 ae 
SS “ TodineemOcba a an : 
: ; Entamoeba nene ga Ge Ps eee eet ee pe 
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|  A/TX By BSB/IX 5. The result wes ell Peeshive, < 6 et 
bd). lized cul turc ( Bor illon. ) 
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in positive cases were found « icw colonics on each plate. These as StS 
all aicds’ ee ! 
2) Stool 
be ‘Frozi the lst “Stage on there were meny patients with mucoid bloody dise- 
rrhea who hed. ss aaa suggesting pecfillary dep cto and bacterLol .gteal 


oxeainetion or stool was done sie Licutcnant Kewekentg ( SeQe 


| Shipping Division } on 200 such Oe OSGEe nee in teveral first ata 

“Weatione. onky ons ease had a positive culture ghigatecillus being forne 
on 22/VIIIe in the same ebege onc case with — eulturs of Flexine | 
poctiius was found smong 5 patients with Atarrhee in the Fukuyama Hospi sat ; 

be In the 2n° ‘stage paetonts with watry or Bisaks baietcn appcerce again 


3 stool specimens were teken directly. from the ree tum ae were 8% caked: h ee 


Endoemediuts and pri galski-dysontry n cdiume This was done on he for 
160 paticnts ena 4/IX for 17. All culture were n&gative for saimonclla 


- aysentyy bacillus. 
i ae ee ry as ~ 4 : , 4 =A : : sae ; 
_@e Stool culture wes done in all paticrits With radiation discasesin Ujina — 


Hospital on 28/1 and fk Kesults were RC gEtANGs 
3)< Widel reeetion. | | 2 
On 1fx Bas /4 Adel reaction was Roster in 10 Cid os blood vi oie CaSG 
WES sositiec to a @ilution of 1/1600+« Tho titer of agglutinins for para= 
typhoid 4 bacilli was abnormally high tn cveryy case at the first exandnationg 
but on repeated cxamunations all were normals It was considerod Likby that 


‘the original results were Aue to the use of an old strain of organismusa 
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7+ Gas tic juice ( KeJtech- Kelk's me thud ae pe table 31 ) 
Gastic juice of 9 GonVES. SSCS) petierts was cxeamine? a she 7th wack» 
The acidity of fasting juice was dcécesce in half the eascs ¢ 5/9); 
some showed anaciditys but the ecid_ty after the tate teint wea: 


normal or abovee It tovk the longer time than usual to reach the maxinam. 


: acidity, for peompic 90-¥00 minutes. In gencral gastic juice contained 
mach esa : | 
aes was present in 50%. 
Lactic aege £8 vac in: 80%. | 
Licutenant shiozu eat ‘Okayama Hospital aie reportcd thet anacidity or 
hypacidi ty of the gastic juice hed bein found in we Qn stages 
8. Ccorcbrospinal fluid; 


As shown in table 29, no change wore founds 


Table 29 
: | | 2 DY ce : : 5 
Name dete pressure (bcgining turbiay colour Pandy MNonne cell count 
~ and after taken . | ‘ | 
Scc ) Pe Sbs | | | ‘ 
Tanimey p= | | 3 | | 
moto  23/IX 275-150 oe Ke ~ eet + ae 
Matsu- | ; es | La 
ds 24/IX 180- 90 2s - + ~ 7/3 
Mstoi- * 60= 40. 7 Se ate + 21/3 
‘gakuma ™ 215130 a ~. oS 3/3 
Okit. " 90=- 50 gare as” a ee 4/3 
% | 3 : 
V-23 | 


v ‘Case maa : 
. Laboratory data of patients in 2nd & 3rd g save who ieee eutervid in 
Ujina Hospital, are as shown in table 30 & 31. ie = 
“Following cases were typical & their -Aisease-historytes were indicated 
on fig: LO « 
List of the case-reports 
1) S.ychida soldier 41 y-old .( from Fukuyama Hospital ) 
| Dead case in the lst stage with the complaint of high fever & diarrhea. 
2) SohAhenaee soldier 21 ye old (from Eba Hospital ) 
Dead case in early ond stage with the complaint of Fever Care 
d@epilation & hemorrhages > ee ee 
3) Matsumoto seldier 34 yo ola ( fren ba flospital ) 
Dead ease in ond stage with the complaint of fever,depilation & hemorr- 
hage. | | | ge 
4) KeSatoi soldier Be Fo Gilt Ujina Hospital our own case ) 
Dead case in @nd stage with high fever depilation & a 
5) TsMatsumoto soldier “21 ye Old 2% RS acer Hospital our own case ) 
Dead case in ‘end “seer with extreme high fover ,depilation & ener ae > 
6) ‘Seliorita clark female 21 y- old ( UWjina H. our own case ) 
= Dead case in 2nd stage. Main eae ss oid were continued neces féver, © 
a | ; | depilation & hemorrhage. 
= we 2 ee > Moriseko ‘soldicr ‘33. y. old ae Ujine EB. our’ own case) 
= Lead case in 2nd stage. Extreme —e fever »depilation & aerate oc 
= especially hematuria. . 
= 7 ——s« 8) KK eTshida officer ao ( Ujina H. our own dane bee 
ie | He dicd in 2nd “stage with continued high fever ,depilation & hemorrhage - 
: 9) H.Yoshida officer 35 ye old from end ALey PSO TSI ) 


/ Supvived ease with the doupkaiat of tesa ,hemorrhage ee rectal 


bleedin’. : : 
‘ e as ae | 
10) HeQkita -soldicr ? { Usps Hospital cur own case ) 
- Survived case = ie enepinint or fever ,depilation & hemorrhage. 


ii}. 3. Okuda “goldior Pe Ujina Hospital our own case ) 


Survived case with tho conpletint of depiletion & hemorrhage « 


ee : | : : 
Blige 10--1 ae a 2 Pa ee : | 
No.l. SsUchida; ‘solder 41 ye Chugoku S205y uarrison (. fukuyama H.-)- 
oe ae a oy meee | an j 
se Location:  Kakomachi ( north side of Prefecture building ) 


6.6 Km from the center, outdoor. == ~~ 
Eurn & injuries; end degree burn on the left side of face and a 


contusion of the left chest. ae ee SP a ae 

“Course @f symptoms’ 2 a ee 7 % ee a ae 
eee Soon after developed severe waterly @iarrhea dail 5) times 

‘ oes on more. ivacuated to Sie yane hoes val on 11/vlll. On the 
same day bedy temperature rese suddenly = 45C, and visual 
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: iit disturbance appeared. 


3 sn 13/v1ll nausea & vomiting appeared. Bes, | 
‘He dica om 15/V1il. - eS pages 
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goku 111 Garrison ( Eba Hospital ) 
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0.5 Km north from the center. 
me 
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‘Soon after developed watery diarrhea » He was sent to the 
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-Contusion on head and small of back. 


111 Garrison | 
Inside of a wooden building. 
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until dcath. on 19/V111 depilation of scalphaur and petoch 


ppeared. On 22/V111 he hed sore throet. On 24/V111 cpistaxis 


- Bba Hospital on 1i/V111. On 15/V111 yody temperature rose 
to 56.7.0 and then showed strong. remeission successively 
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“Woe Se Kekinbmoto soldier 34 3. Chugoku 111 Garrison ( Bba Hospital < 


Loertiont 111 Garrison 0.5 Km north from the ccnter 


Indoor of a woodcn building — ye ee 
' Purn & injury: Contusion on the small of back Zs : : 
; : : : : Be : : ; re : : . - - . 


Coursc of symptoms: ne 


Soon efter the cxplosion manifested adiarrhea. Hc was admitten 


on 11/¥11l to thc Eba Hospital,-on 15/v1ll contrackted colon 


fs was palpabol in the left lowcr quadrant of abdomen but no _ a 
‘ <= paim by pressure. On 19/V111 appcared hyperomia of pharynx — 
‘ ee 3 aes ee ee ees : 
- and both submandibular lymphzlands swelled painfully» on aa a 
aoe , Se ae ES Soames 3 2 
_— 20/V111 gingiva bled. On 21/V111 gingiva swellt violetly. 
on 22/V1l1 depilation of scalphair and petechia were noted. 
. From 23/V111 oralbleeding continued until death. 
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Noe 4. K.Satoi soldier 22 ys Akatsuki 16170 Garrison ( Ujina Hospital) 
Location: Kakomachi ( near Prefecture buiiding ) 0.8 Km southwest 


from the center. He was on the bank of River Temma & thrown 


into the river by blast. 
Burn & injury: Contusion on head & small. of back which healt not 


later than 20/V1lll. Aftcrwards he worked usually. 
Course of symptom: 

He noted dcpilation of scalphair between 20/V111--25aV111. 

On 25/VLLL rose ‘the body temperature,and potcchia manifested. 
On 28/V11l he was admitted to the Ujina Hospital. at that 
time conjunctiva & other visible mucous menbranes were 
enemic,and hemorrhagic stomatits,gigvitis & tonsillitis were 
notablo. Seaiphair was totally and beard partially depilated 


but evebrows remained intact. Petcchias was on the whole body 


especially much quantity’on scalpskin. 0n-24/V11l1l petechia 
increased and visiual disturbance appeared. 


On 30/V11l disturbance of consciousness. 
On 351/V111 9 aem. he died. 
Laboratory datas 
Date PebeCe Hb (%) WebeCe bleedingtime blood pressure 
e8/V1li- 2.11 45 555 rot 96----~58 


S1/V111 2.30 45 


No. 5." 7.Hashimoto soldicr 21 Fe Chugoku 1o4 Garrign ( Ujina Hospital ) 
Location: 104 Garrison 1.0 Km north-east from the center. = 
Indoor of «a woodcn building. 
Burn & injury: Laceration on the back,the right side of ebdomen & the 


right cloow. Ho worked 


G 

ee) 
04 
™m 
& 
m 
or 
o3) 
s 


| Course of symptoms: 
He noted @epilation of scalphair on 18/Vl1ll, pinclvelpieeting 
and petochia on 29/V1lll and was evaquetcd on 30/V11l to the 
Wjina Nospitel. At that time lace@ation at the right side of 
re Sean & the right elbow were not yet healed. Many petechias 
spread over the whole’ body surfaceeHalf of the scalphair was 
dcpilated. Gingiva & soft palate swellcd derk red. Small uleccrs 
were noted Hate and there in oral mucous nénbran€ Submandibullar 
lymphelands swellsd peinfully. From the 31/V111 night body 
temperature. rose» Or “/iX sors throat & pain on swallow. ‘the 
tonsil& was coated with yellowish grey pseudomenbrans . 


‘ 


Gingivelblcoeding appearcad. Petechias increased on the face,both 
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: s ; 2 » <a, ang DP ee ee = a See Se. See PR me ee : > —— é at say 
arms and foresermus. Once/lk disturbance of consciousness, delirium 
appeared. Ond $f ¥X° 9-50 Ppeme he dicds 


; ~ 
Laborator,;’ datd 
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Petechia ( 3/1X ) 
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230 coagulationtime\ 18! 


( Ujina Hospital ) 
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21 y- fomale 
2Ce 


184/60! 


clerk of army 
3S Hb 4 
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 sedimentationrate 
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. At her hame- ( near city hall ) 1.0 Kn south east from the cent- 
«Ce» 


sore throat. Petechias were on the whole bodysurface sporadically. 


Scalp hair depilated casily. On 2/1X appeared bloody stool. 


“Indoor of a wooden house. 
Sho noted depilation of scalphair on 18/V1l1 & petechia on 


23/V111. She was. admitted to the Ujina Hospital on 27/V111._ 
Incontinence appeared from the evoning. On -3/1X she became 


‘ghe looked slightly enemic. Sho had both swell 


unconscious and died. 


§.Morite 
reb 


- 


‘Laboratory data | 


Course of symptoms: | 
28/VLIL 


Burn & injuryé no _ 
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tT. Moriseko soldicr S65 ys Chugoku 104 Garrison ( Ujina Hospital ) 


Location: 104 Garrison 1.0 Kim north-east fror: the center 
Qutdosr . % z 
: 2 of 
Burn & injury: Laceration gf on the. small back which healed” om 18/V1A1 


5% 


gource $f a 


On the very cay of bombing appéared voniting. He felt rise of 


2 


bodytemperature ho he 6/V111--8/V1ll. He noted depilation on 
Was 
BOVE, petechia & rase of Senpereynte on 27/vlll, & admitted = 


to the Ujine Hospital an 28/Vlil. At that’ time he Looked anemic. 
The scalphair & beard dept lated almost conpletely. 


Symptons of ‘stomatitis & tonsillitis were noteble. Small ulcer 
was found in the right edge of the tongue. Petechias spread. 


on the whole be Cysurface, saa ioee much in quantity on the 
the chest & arms. aBte 2 


On ee the ulcer of the tongue enlarged be itwas painful?. 
aturine appeared from this morning. On 30/V111 petechia 


“increased. Bacillus. in eio5e was examined on this day & the 


result. showed positive streptococcus homolyticus. 


On 6/1X. he dieds* =< * ' | = 
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Fige 10-46 = | 
2 No. 8. KeIshida officer 25 ye ( Ujina Hospital < io ot ; : 
Location: Chugoku H.Q- 180 Kr. north fron tia ue von ; 


Indoor of a wooden-building oes = 


% aoe 


Burn & injury: no - 


= Course of symptoms: | ‘ 
| On the very day of bonbing appeared eon eee He felt sore ‘throat 
on 21/V1l1i, noteddepilation™ on 23/V1l1l. and petechia on 27/v1l1- 
& was admitted to ths Ujina Hospital on 2n/vii1. ‘he: tongue | 
was coated brownly & had tendency, of bleeding. Both tonsil were 
“ gwelked. agi ores were sparsely, Small petechtas Were gener- 
alized on the whole body surface. On 29/V114 appeared bloody 
; ‘stool & epistexts,\ whieh was difficult to stop. on 1/1X appeared 
| aisturbance oh consciousness. He ‘died on Bf. 
Z Labora! Ory dates ; ce | 
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Fige 10--10 os eter oo | 
Nose 10. HeOkita soldier -- Chugoku 104 Garrison (Ujina Hospital ee 


. Location: 104 Garrison 1.0;%m north-east from the center 


Indoor of a woodenbuillding 


Burn & injury: ‘Laceration on right arm by Blasssplinter-s contusion By 
on right shoulder 3 : 


Course of symptoms 3 


On 20/v111 be noted-“aeplletion -& on 27/111 he felt rise or 

= _ body temperature and was admitted to the Ujina Hospital on 

| S0/V1il.-At that time ha felt malaise & headache and leoked 

anemfe. Scalphair stopped depilation but very thin. No petechia 

was noted. On 30/V111 gingiva awelled red & painfully and : | 

Pe only one petechia on oral mucous menbrane & several petechias 
> | aes on the skin of both forearms were noted. On 4/1X petechias 
increased no more but pain of ae ‘became violentlys on 


FEES aie appeared. on 4/X_ he left the Hospital. 


Lepore tory datas 


\ . PR SE 
pate. 2: PebeCe © Hb (Z) — WaDeCe platlet coagulatiotime 
30/V111 en =>. 3500 ; 
2/1K | . | : i 6130"----91 oe 
oa /1k 26 - 68 ., 1400. . © 6200 : : 
19/1K 266 52 2800 7 
24/1X > 2.8 5s 608: |) gt 5.528115" 
Resistance of PF.ebdsCs we+-----19/1X 0256 --0242 % 
Resistance of capillary o----10/1X 1-k00 , r-80 mm Hg 
‘Sedimentationrate------------4/1X 108 / 60! 24/1X 32 i 60! 
pifferential count of WebeCe 
sovig OS 24/1X 
) Ms eibosee. 2 7S O55 Boe | | 
Metamyelocyte - 1:5 | 7 See aA 
| Band-form 2, ed 3,5. ee ee 
' Segn.form Si” Sa ee eed : . % 
Eos inophile ee ) ; Fier 
eige cac 1.5 945 
Plasmacell 640 0 ; 
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Fige 10--11 | 
Yo- 12k. Sokuda’ eg ldier Chugoku 104 Garrison ( Ujina Hospital ) 
Location: “104 dervinon x fm porth-oast from the center 
Se a = . Indoor, he was im the Sorrsgcor of the caine BSAA Ee of a two- 
' ‘ story house : 
Burn & injury: Laceration on the small of back. 
3 He worked as usual. : 
course of synptons: 
Depilation lia fron 20/Vlil & it “atopped on seri. He 
was edritted with symptoms gf of headache & sore throat to- 


the Ujina Hospital on e9/V1ll. ecmaciad of. the pharynx was 
not high degrees No petechia, no anemia was noted. On 31/V111. 


appeared three netochias on the left foreman: He fclt pain 


on gingiva on the same day. Sore throat became Wiglentxy on- 
the 1/1X- On 5/1X- remarkable: gingival bleeding appeared but ‘the 


petechias varnished on this dey. Before 23/12 disappeared 
had wae & sore throat. 3 a | 
He left the Hospital on 29/1X. 


Ps eS : Laboreeery datas. : : : 
bate - PebeGe > (&) | a ‘gedinentetionrate Coagulationtime 
—30/vlll 4.6 aS ae 1300 pe we 7 
ee ee oo ae a050"--7 go” 
4 /1X f = ad 1200 as | 3 
8 /1X } oe 2200 = : 2s 
e2/ix- | ieee oe nets eS 4'30"--10'20" 
idegavance ef ribee< == --- wee 30/¥111 0.36--0.40 % 3 | 
‘Resistance ef -Capiiiers. ----> <--> 13/1X 1 -140 r -120 mn°Hg 
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f = | RADIALION DISEASE (Part 2) 

= I. Effect “upon- appendages of the skins ; 

a ; 3 The effect of neutron and ~ray upon the hair, the sebace os 
= : gland a sweat gland as accessory organs of skin Was investigates 


mainly at the end of September in 245 CABGF consisting of 194 ins 


3 patients in Ujine Brann Hospital, 110 outpatients and 29 patients, 

= wiio rer treated at various tite aid station in anc near Hiroshima. oe 
ss _ city. 2 es | 

FR 4 1; Depilation ies $3 : 
a a) Causative agencies of etapa : : 

ee Qe henge of. depilatary effect. . 

< It ee within 1.5im radius from. the centre of ondsak ( fig. il ) 

. De Relation between ie patient’ s state and. thepepilation. 

S he finding in 245 patients who maniiested the typical symptoms 

a | of radiat.on disease as “shown in table ror) = per ee ae 

: : Table SL depilated — ee ; non dc pilated ee a 

3 survived 106 oy, a = es (ace = = ASL ae as 
E 2 : dent ! =: 6. 98) a 20 (19. 1%) a “106 : 
= : The iotstthe & ebnéess wes not always parallel to the depiletions 
. Ce Spe between sex ang depilation. me Sh : 
2 the result of the Investigation in those patients abawe mentioned 
. \Swas apt abiowe} Pen oes poe eae ; 

: ‘deble. 33: a ge ee | <— ee aoe i a eae 

dex — dcpilated. 3 | gundepilates 5 ae . 7 
‘male © 153 (79¢6p) ° ees itete) 2 Se Ge = 
“female — 129 (86.6%) race 6 (1B.3y) wae 45 
: No remarkeble cifference was found. | ; 

Ps a de f elation between the degree , of “the. depilation and the austined: : 


‘ 


pas the centres 


. 


Relation between the Aegree of the epilation and. the digtance 
2 from the centre wes investigr ted for ‘Loe patients, who Sanifestes 


the synip toms of radiation disease» The result®were as in cts ote. 7 a: 


\are 
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x = Pele. Cie is eee 
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- bistance from the centre 
DEErée Clair a 
dé pilation 0-045 0-5-0 “7 0.7-0.9 6) 9elel 1el-1.35 leo total 


severe hee pe 7 +9 7 15,8 984 

— mocerate — oS e ap & E 4 see z 20 

Soe ome ee. oe 4 18 6 Z 32 
unt epilated 1 3 Pe = 7 2a. 
total ~ 2 6S 5 ods eg | a 3S 106 


notes the resultswer? based on SeTLTORS at the ena of September. 


Ze kelation Peeve on sept ane. depalation, = SS Sa ee 
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‘the xesults: obtained from 99 patients whose ee qa at the time ~~ 
of eplosian was known, were as er ozitws 
Table 5. 7 


“depilated undepilated | total 


in doors _ ees tapas Jor Tio) a te ( 80%) 
out Goois 18 (90,0) - ao 2 pe . 20. (20;0) es 
per ga ogy ie eae 2 2S _ 


note:.1 12 patients of those who were outdoor had burns and 2 


them were not depilated< 
Ms écatt ack obtained from the survivors at the end 
of September. | | 

AS the cases were small in the number, we could not éraw decisive 
waneluereke for the protective power of he shelter « However, 
sees Ae absorbing ‘ebility oi buildings tor neutron and 
Yeray, the Cepilation of those who were in the conciete building 
might be milder then the aepilation of thosé who were out of door, 
at the same time aistances There was one exemplé: aman {( name 
Takahashi 24y~e.), who was in, the basement of Fukoku buileing ( 
0.3 km southes st from the ccntre 7 eee 2 conerete ‘builsting ios 
felt the blast but manifested no typical symptoms» 

a helation between age and depletions. : ig, 

| The Sewalt obtdii e jie raciution disease patients showed 


7 > tT] : : 3 ae e = = 
ne remarkable relation between «ge 2-4 depilation.. ; 
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> fable 36. : 
a AEG | 
Légree of 7 soe ers | 
cepiletion “10 0#20-~ 20460 30-40 40+50 50= 
scovere <3 2% 1 = 2 2 
moderate - le 4 4 | 
mile. : 1 | 1 16 jes 4 
undepilated: Xs) 12 Fe: = 4 $: 4 
sotal: eee eee, 6 Be eee ee 
In short, since the cause of sepilation may be the Girect effect 
of neutron and F=ray upon the he irfollicle, the erode of depilation 
must be sever for those, who werr near to the centre. Depilation 
of alent who were at the same distance iffered ceeording to the 
“existence of verious shelters and personal constitution. 
: 2) Sourse of Septic tion S52 . on Bd Pees me 
as ADpEPS ance of the dopilc tion : 3 
48 usenet (29%) among 164, consisting oi 69 oe in the end ae 
end 95 survivors | in ojsee Lregeh Hospitel, first noted a. piletion 
=n 20/V11l. ‘hc dcpflat.on of 141 cases (BG) within the end and 
3a WECK > — 
4) biffcrenee in depilation between the survivors and écad : 
“the dite wien the depilation appeared Was eat to bab ly, chetcecok 
: in- the’ survivors; who had mild symptins ano the dead , who hed 
: severe symptoms ané succumbed in the 2nd stage , &S shown in figel2. 
: ii) Relation between the degree of the depilation an‘ its appearance 
~ = “Bate « | : | 
< Se - This was tnycatiatecd for SY scvere cfsEes of é. piletion and 47 
= mogernte or mil” cases of Cepiletions Thc milder cases. pee to 
= | 3 be ein: somewhe. t later. ( sec fig. As Pa | 
| < ) Relation betwecn sex nd appcsrance date of depila tion. 
| ‘The sore of investigs tion in 129 mole and 35° ‘fome ilo patients” in~ 
S. Adee tea no noteblc differcnce between sex end the cappesrance of 
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depilction as shown in fig. 14. . Z = 
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ba: Localisation of eepiletion 
| the result of investigation in 91 survivors Was asfollowas 
4) Locliss ition of deviletion | 
Depile tion of the nee t0 wes seen in dl Sgt ee depiletion of 
the other perts was found only in 8 cases (8;.) Leteil of dcpilation — 
of these 8 Cases vole as shown in table S76 ; 
| There were found d.palation of fice heir in 6 ces.s among 8, pubes © 
‘in 3 cas€s, cycbrow in 2, exillery heir in-l, chest heir in 1, and 
Tied hatr,i- ihe degree ‘of cyebrow depilation Was mild in all | 
CASES* In the Cree 40f. Lonmageo dcplintion, the acpilation of the body . 
ore W:'s ieerwst oné week after the exposure, but the lanugo heir : 
began to regen re te carlier. tham the other heirs thore was no care 
of d€pilation ‘of the ‘eyclashes. ‘the aiffacrence of dupilation saecord- 
ing to ‘the localisation of heir: scums to duc to the aifierence of 
the depilatignsdos: ABE of hair by neutron end Beraye 
44) Locelisetion of epilation of Scalpheir 


; \ 


Result oy takaed eras 81 depiction cases: of seclphcir Wes as follow= 


= ing: | : 3 : | 
q whole head Ss ; : 38 2 .— 
Pe = 8 acthy ‘fore hosd anc perkotel | pert ae s 20 “4 
5 meinly fore” heads perietel and tempore! pert ete 

‘mainly fore head os ' 

mainly i parieted pert | Sear eS see 

ae “tempore1 pert and peat cece of head 1 : 

meinly fd head beek hend and peri: tal pert. “<2 4 
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In many rolatively severe cas‘ s the hair border, especially the neck 
and side: docks romaincd without depilation. This feet parallelo® 
to. the strength of edhesive power of heir. | 
(iii) Unilatcral ccpile Aon sama Se ae =e ore : = 
6 cases showed apredominent Ge,d2ebion ol one side ae shown in 
teble 38. ee Tees | 
tthe abictea ch acpilation wes. observed mainly in those, who were 
inside of concer: te buildings: We heve eas meteriel to «xplcain this 
feote 


pon = eres eamitont eee re ea an en eee 
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ig a oS : . 
Name | A&E and . pepilation - bisteance remarks 
Séx as 
| Rises “him eee | 
Kewebuchi 47 . re Scalpheir depi=-  @ekm — In 4/7 storyconcr: te 
latec earlier than | . building, benind 
ee : Le sides Depilation — a pole reefeved 
Of fe Biatd ahd re * - ~ the blest on right 
ee i eyebrows ; ee sine of body — 
: r ee zs conere te 
Kawasaki 42 Scvcere,on Fe side Geo: ie S79 story ,buill¢« 
of seclpheir and =: ing sustained - 
= bpenaré Ye Pm 
Set : as : 
Yoshik: wo 50° | Scveré,on Le sine 
' Of seelphear cae 0.4 ~ In 2/3 story conesct 
Z ie ae | | EE | buileing recBvcd 
3 Pe theblest on Ie side 
; ; : : ; tgs of bodys 
Yamenrke 30 _ SeveréP on Le site 160° Laccrntion at re 
= , . Of scalphnir em... oe Sheet ee 
beard Tay we: ge Fe et See 
Takeuehi WO scwerer on re side oe es Z 
Of s¢ lari fe : 1.2 it entrance of 
Z oe conercte building. 
° : ot burn Pe arm and 
. : forearme x 
_Yoneds. 45 - sb¥erer an bs side . . be? Crushed under a 
Sere Se AS Ee house « | 
Ce. State end acgree of cepa Rha Een S25 
; ; oS = : Y &: y 3 - 
The epise then pee a at a ecrtcin periods aus occured 
$ cesily bun¢h 63 result. of rubbing with pillow 01 end es-woll as at le 
Speaan’ with fingers the depiletion Bogen et first on the parietal 
<4. Region or darcticad end@ thon spread to the whole scalps ut the period | 
. of mae ximum sépiletion- the dopileted heir. sccmed i heve no beirfolliele 
a end Looker" Like a cut heir, ‘but. in the conve lcseent stage they ogain 
showed hairfol&ieless Dep ile ntion also decree sed eredurllys — ie: = 
‘Scvercl Saag 3 of depilr CAGR were seen, cubich were? He ge 
g 
Te scver raesavenir 10st gbete ot naldaness but a feu heir “Pomedned 
2. motoratcwe<« nearly half at hoir de pilat< a 
Se mild----~-----slightlhy reduced For ae eo aa ae 
but there wes no caseg which was s perfectly. depiiatea as in alopecia - 
‘ereate. in general the white hi ar in youth never ‘dopileted. the 
degree “ Sapte cbeon investigates in 117 patients sconsiating baste 
Servives ‘one 28 dead wes as shown in iain Jscigs 
Vv - 5 FD ‘ 
F é J 
a P: % i ES cere ne oa eee ee ae —— a in ns 


table 39 es 


Degree 6f devilation a sureivors: dead 
| “severe = ate 58 (42.6%) 12 (42.84 
moderate | ? Z (20 (22.4,) : 6 42144) 
mie + BL (34.8%) 10 (38.8%) 


there was no difference <i in prade. of du pilation among the supe? 
_vivors end ‘the dead Sicinatrophy of dcpilated part. Wes Gbdexves in rey 
severe -casés, ‘but was not very remerkable. There was no distubbance 

of senyition. nbn wh hake ia cag er of the depilated skine Since the | 
_ secretion of sweat and gebuin wes decrensed, the depilseted suet 

were ususlly ary and appenred as if dirty. The follicles (epi leted 
heir. were remarkably atrophic. 
8) Prognosis of depilstion 
Depile t.on s topped after éevtcin period andgome heir remeiad 

decaiding ‘to the — Gegrec: of the dtéease. at the period most of the 
pluckedout hoir. hed normal neirfollicles. ‘Then in the. epileted 
os perts some slender heir appeared and the ‘regeneration of heir gradually 
| began. On 25/1K, the 83 dcpilated patients were ques tioned conferning 
the time when the tendency regeneration first became mnifest. 


The re: ult Was as foltouingtable s 


» 


Table 40. z ee ees eae ee Ree : 
= appearance of regeneretion 4 
2nd ss BA. 4th:«=SOSth «(6th «67th ~—_sétotel 
SNe : _ week ee ee | ire 
Number of ete a ae | oe 
enses: ee At Ey | 2 | 60 


& 


2% patients showed slight epilation | spon at ‘the Sth week, but 60 Ves 
patients (72 % E showed tendency to regeneration not later then 
\ the 7th weeks From this fact ‘the regeneration of depilated hair 
. is probably in azmost all cases« eats 
Be pisorder of scbaceds ané sweat Jans | 
As the effect of the disorder of these secretary glands the senration 
of. setum and sweat decreased and therefore the skin became dry and | 


lust in luster. 48 patients among 1g aid, not: sweat even in the~ stage 


of high fever. 


hy 
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ay 


re 4 


= / : x 
: Pe gs ee 2 oe : 3 “ee 
Relation between the degree of depilation an v the! disorder of eveat 
| function wes aS sh.wing in ‘the next table. - . 
: able ary : | ie 
" begree of depilation sweated non syentee Z total | ee = 
Severe fi 15 ee cs 5 ge 26 
:  pedanete: ee a. Ne | : $e 12 = | 
st . milg =s ae 15 ee = : 21 | 
= : ie epilatea ek 10 = oe ees eye 16 = | | as 
4 : ae it seemed that, the degree, of sweat. disturbande to parallele the 
2 : the degree of Pepilation. ‘The “disorder of. sweat function may be e ae : ee 
4 5 ‘caused by the direct effect of neutron and U-ray. The function 3 
* : 7 of ‘these secretory glands: recovered simultaneously with the von 
4 generation of haire | S: = ve ‘ : ee ee : 
* z a : ae : pcae whe visturbance of jiale Generative Function 
4 3 | In the study of male ; generative Fanetion; the Gataaey and sperm i 
Re | were - hnvestizated. 2 eos So : a z o. = ee os 
a = ; The pokukes concerning 22 patients consisting of 2iinpatients, aoe 
‘end 1 outpatient were as ; follows: eee = : 3 
table Ce eg S ae S ee : 
: | Distance Radietion oS Potency ee : 
= << Ly centre fiséasen ‘Asercase normal: gradually totak 
= Leeap “Grek 6 ee a a eg ee 
Z oo note: 1. All were 9-45 years ola, a of them married. See: = | 
ee ae Investigated at the end of ‘Septembers tia: Ae 
x BX fe wos 
In the lst eroup la patients amont, 20 sulfered “trom eae ere cotenty | : 
but their potency recovered simul tancuos ly with the recovgry from nee 
= | raifation discase. the But group. hee nofmel Potency. Tn 4 patients: 
| : but we must remenber that S 
the teste: were relatively, amaller oO: palpation, (the potency and the — be 


oe 7 APs = ee ee ; es zs 3 % 3 ; & : sa 
| “volume of the testis are inilucnecd b3 See ee, fees cr ee 


ee Sperm 
Sperm of 7 patients among above mentioned was tested. 


i} Volume of sperm was 1-3.5cc,. average 2e4cce and notably decreaseds 


' But the semen showed no macroscopic change. 


Our investigations upon the 


Vv 
cebget w 


ii) The motility’ of thes: spermatozoa was not determined in all cases. 


iii) The number of spermatozoa was notably decreased, 
iv) Many dead spermatozoa were found. 


v) It seemed that, thé sho'ter the distance 


cy 


the severer the changes in the semene 


from the center was, 


vi) Potency was not always parallel to the changes in the semen. 
_.. Botency was in most cases weakencd, but it recovered gradually 
with the recovery of the general health, but the effect of cxposure 


to radiation upon the semen remained the major disturbancee . — 
Long continued obs«.rvation will be necessary to determine the ree 


lation to sterility. le have no data concerning disturbance of the 


fe 


feralegenerative organ. 
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171 inpatients in the Ujina branch Hospital 
were carried on from Sept. 15 to Septe 30. At this periodsmany Cases 
were in their conval:scent stage, so that we could not make detailed 
examinations of the severe cases at the stage ef the fullest dew 1 
velopment of the mouth discasese The result of the cant nation are 
as follows: ( see table 44 ) 
1) Swelling of the gingiva, eingivalgia, bleefing from the gigivea 


ott. were subjectively complained of by 38 paticnts (22%), and dis- 


coviref by examination in 13 patients (8%), The total was 51 (30%). 


2) Many oral inflammations, inclucing gingivitis,broke out within 


the period from about iug.e25 to about Sept. 10, anc this almost co- 
incided | : 
ith the time of the appearance of pitechiac, scems to be slightly 
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a 3) he snbeurenee of gingivitis was relatively often observed at the 
ineisorial’ regions of both jaws. Otherwise the parts which afte cHos 
nically stimulated by metalic crowns, plugs e€cs were apt to suffer 
SS exis to be more severe: Leet, here was often observed the necrotic 
a chenge of the oes Tt was ae infrequently that facies bucealis 
3 = = suffered sinh tancuushy. | 
a : 4) The gingival border became erythematous, swelled up hie bled readily 
following any slight: stimaluss Mila cases became eeere after the 
lapse of severe’ days« It was often observed that the mucous memb= 
. 2 rance of the mouth looked pale or vpvigenes and in some ‘the Lis Boa 
ma tous epee were not diatteks tm case of advancing inflammation 
a this ‘hecame- gingivitis necroticans, the gingival border ane the ; 
crest of the gingiva changed into a yellowish Ereyeehsss necrotic 
substhiees. whieh Was accompanied by strong faetor ex-ore. as well 
= as inflammation of the accessory lymphatic glands and disturbance 
= OF the opening setae the mouths The patients complained of severe 
. pain had difficulty in eating. The necrotic substance gradually felt 
‘; | “ert through disintegration of the eigicea. and. there remained uleers- 
of vetious depth, resulting in gingivitis ulcerative with tooth-ache ~ 
by knocking ‘and tooth-vandePing. In cases ol severe disease the 
inflammation ¢ developed. from. Ee ie erie eed finally causing 
Sereda c ulcerous inflammation of the mouth. Some tlines the necrosed 
Aen EPelsy tLe > was exposed at the Sehiem of the a Gaes 
a se Tt was said that the patients who shccaies in _the eovty days had some 
¥ — S “ noma=1ikce symptoms « ‘As tenseness of. the pale granulation around | 


the ylcer was often relieved, the granulation gradually improved 


with increasing Pascularity and the ulcer became smallcr. The dis- 


- ease got well after about 15 days under symptomatic treatment. 
These inflammatory Gisease of the mouth were tonsidered to be Cue 
secondary changes following: the changes of ‘the blood, and to be. 


an ae ilar to the inflemmation S the mouth in case of gramilocy topenta 


and pan-myélophthisis 
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IV Injurics of the Visual Organ 
® ‘ 4 Z > 


1. Material and method . : 
= - Investigation was made fron the miccle to the end of September. 
= 163 patients in the Ujine Hospital ,& 13< Sutpablente were the subjects < 


of the investigations Those who were affected by severe raciation disease 
Ta - o 
| ey 
*\_. and: these whose, vision was found to be Aifferent before ané afte the 


Ges pbesser were examined. in detail, incluéing funduscopic examination. 


a 
( 32 of. 132 patients examined funduscopically were affected: by rai iatvion — 


ww 


4 > oy * 7 


‘ disease.) 


.2e6 Results - es a 


{ eee : | 


1) Degree. of injuries to: visual power 


No case suffered any serious injury to vision. One case observed to 


~ 


| have cataracts ad a visual acuity Of 0004 ybilaterally. Another patient 
with DERSC SHS. at. the. macula lutea had a visual caabeerie. of Obs Sone SRnes 
who had been observed to have white flecks as Setechial dispersive flecix 
on the retina, had almost no disturbance’ of vision, Pate others were a@is- 
covered by detailed’ examination to have ‘sorie | objective | as well of as 
sub jective’ disturbance of visual power. | 


a 


ke conjunctiva ho “aa | | are ae. i 


Most art ente had some increcsing creamy discharge owing to (ff cere- — 
‘lessness. Their symptoms were not particularly severe. 


2 


. 3) Cornea 


* 


eae had a slight turbidity, but nobody had any disturbance caused “by 

the radiation disease. Ree ee tao ae 
eae anterior chanber ) 

Almost transparent zs = os ae = = = =2 


een Iris & pupil : me geek 2 : ZS J eS | Ps 


OE fens a TPR Le Dae AE PE Bees Fee 


In good-order. ,. Ee Sota nae 7 Se eee 
ie ~~) créstalline Lens oe a | eee He 


= One case observed ‘at the Kusatsu first Ala Station was ottecked 


directly by the flash of the atomic bon , Was blinded so as to. “es unable 


to distinguish Light fron aork for cbout S de ays thereafter. Recently he 
= (pecovercs ,to a visuel ‘acuity of 0.04 send some relatively mild turbidity = 


: was observe? on the enterior ipostertor syrface of his erystellinc lens. 
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a 3 
eee J 
bere A ; 
io Be Fes : 
7) Vitrem - & Ea Cae — 5 mes 
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We found one’ case whith slight opscity of the vitreous boty: On his 


t 


retinstl surface there’ were observed seversl petechicl flecks & white | 2 
: fLeck se << ae ee a 2, i 5; : 
8) Fundus could eee ee rage By en we 2 
‘Livia? Sette: pepilla caused by wneud ke eco Sees age % : 
: cs Petechial fleck. or white Prone 2 eee eR Dee | : 
8 of them,whe ees on lnc Moapital “pee was én intimete ‘relation es eer 


. 7 >’ 
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Fa (ike gia de a eed 
ie ee 
¢ 

~~ 


between the petechial fleck and the veins. ( see fig. 15 = 
in addition, “thoae: petients: who hedlooked straight at the ‘flash of Light, 


hed a slight ES of the central part. ona the retina & oxtinction 


~ ed 


a of the mectilar- reilex. This might o¢eyy// aseribed, to solar retinitis. 
3 | eae oa : ve injuries: to the. Auditory Sense 
: - Thvestigations WELe mace. twice on sert 2£4,20°& Oct. ge 2 by means of ieee 
5 fieitiaannt's tuning fork to ceteruine tke injuries s: the puditory sense. 
4g ie Ae i cases were exanined and classified as follows; : 5 > 
’ FS Be Sag gi considered to have aluost normal euditory sense. : : 
2 “b) i Wee found to be Sag tg affected 4 two of then hed otitis 
oy 9 were foun® to.be moBeretely injured ( qne of es ae ; 
eee od: Nebe: Was. found. to be severely affecter ( all otitis media broke’ 
ee after the injury - | a a | —. : ie = eee a ee 
the type of. heeringlost was not found to be spez ifie,all showing ee ae 
simple decrease | of neuity.- bere could Be found a relation Re tween the : 
injuries in the euditory epltere and the condition of the bloods cca ae 
there were many ites injuries: Sie: tine auditory sense anong those vhose ae ae 
‘blood states were ebnorial (- table re. ee : ee : sees 
plese ee a Piece ee 
rea nf Relation CO Webec. . Wes gee Seton 
ees a ee Se ge ee 2 ee 
WebdaCs — .pormal j§mild = —s_ moderate . eee oe er 
Loo9 = ie os ; = eS ss 5 Be a 
2000 a 2 . 
3000 2 ‘Be 3} Z 
4000 . 1 3 i eee : 
~ 5000 8 ‘ 
6000 > 1 Pie es x zi 
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s bt Relation to: Teb + Geog. | . goes 
= ae = STR! Seg hard” “SP heering 
: ee oe norme 1] Sse 1 8, moderate 


\ : 1 - ; 
, f ae 2 
cS 5 +O. 2 So Eg Ze 2 
? 8 : i ¢ - 5 


: : ~FixPRelation to hemoglobin 
i eS ae h@moplobin % normel . mila. nddere Mga eee Seas 
ee oe es ile 1 m3 
6C SS ee a eee eee ee BE cad a: Pee aS 
© 50. ) : 1 2 
é 7 40 rae Ss o 2 ‘ { : : : 
ex : : rs 2 z : 
* 5G: i ‘ 6 
ae 60 me es eee’ ; 
a a : hy ei, = 
~ Yo. ‘ ie . — : = . | | 
‘é ¢ = y e- , = Fs Be : r ; ; ; 3 ; mies ¢ e 
eres ; At the time of explosion there were found sore injurics on. the side : 


Bek facing the fee ca but no such cose, wes observed: ‘in the exciination, “é ac 
oth side were equally affected. The recover of the auditory. sense we 


; - 


examined ¢ after one ‘week from the ‘first ‘exenina tion, the result showing ee 


< @remarkeble tendency to. recover; tt might be co onside red to vecone better ee 
with the recovery of. the ‘blood state md se ete ple 46 oe S : 
able 46 = oS oe os 
see ee mild Ne cre gee ee ee oe ee 23 | 7 
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PAHOANLTOMICAL AND HISTOLOGICAL 
INVESTIGATION OF RiDIATION DIS- 
ie A es ad 


et: Summary of Path vanatomies 1 - Investigation ee 


12 carly cascs 4 Ste ge IT), 26 pakee casese ( Stage II ds 


an¢ 8 late cases ( Stage TII ) are Geserlbcesthe dascs of tHe middle 


eroup were faderibed by br. iWiyake, the assistant professor at, Pelee 


es 


1s rcricare ‘Lur oc Hoerte’ eee 


Subepicaréiai bfecaane was mre as less present din almost as cases — 


of stage I (10 cases )e. Ce 7 oe be ae 
- —  Rericarcial blecaing only ee y 


a Dilatation of right ventricles le 

, Dils ‘tation of left ventricles le 

“Opacity of a ardium ee ag | 

opelige the II stage hsenorrhe ge once more -marikc 4g: In ‘the. II stage 
pericardblecfing 1; subcpicarfial blecding rs ee yA tramiscular ane 
subcndscardiel plec*ing « cach 1. In ECMEES 1 slight hypertrophy; . 

especially ation or whe ie ventricle can be observe: in the 
Til stage, “the colour Jf the myocardium is eolt oy iron anc soft 


like paste ane avdcrately or oxtrencly opaque s- Lxtrenc incresse of 


bpleckdind fat tissuc 4, i eg! degencration of pagiaieriy poe 1 
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(stage III) see ie bs eZ | | oe 
2. dung | 3 - | | | | 
In the carlicst e peace. abs ee pulmonary emphysene can be obaokred 
_ but no other change. subpleural ~-potechiae Scascs in 8, but sbvious” 
blecding in = the lung parenchyma din only 2 Broo was present. 

in the th orex in 3,5 but only i oe slight 6x tents Engorgement pe 
oéAcma of lung. in 2casese- ‘During the lIstage lung bleeding ant 
lung ogdcne. enn be’ seen more oftens Turing the TIT stage such: 
= marked Peproc. of blecting. in the pulmonary parenchyne, as can 
S86. secon curing the, FF stege can not be found, “but. it is rether 
small. Old or new pleursl plecaing ern be observer in 6 CASCSe- 


baring the. Iil stage ek ee oss n tebe ‘that such complica atims 7 
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( for nat enee blast ) ,; is imp rssibte to Actermines 
S- Liver . 
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liver can be séen cng swelling opacity’ 7; 
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eh as ehic central yveinc is 
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all aescs 


or by: treume tea 


opacity of the 
opacity only 2s 

ot this’ stage, elcar cut fatty Sogencration -ca 
)eNo sign of 

seen very often, 
ERE BRP 


patty inden ven 4, jaun- 


ee 7 es See Be PS | 
an eae es stage otra the ‘spleen is of normel size, soften rethcer 


rophie fin x eases. a= 


follicles 


of thie: spleen’ arc 


even -in children. of about 16-14 years DLAs 
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Ie y ¢ - x 
them clcerly, an*.in the 2 


ebdominel cavity 1. In-this casc, we och Ast: reeogni.c 
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cascs 
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slight splcnomegn ly enn be wun’. 
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sign of 


but we ona ne t be 


-ecrtain thet it is not causes by: simple treume or Eiusk; ble. ding 


into the parcnehyne of the splucn 1. 


of. the spleen pecomes mori markude 


can ve 
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In gence, the f5llicles are 
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Circ” 
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sceun in 4 CAaSsEes 


ft or ‘slightly ate: an? the AS ae of 


in the Til stage ern not be eesilyse 


a, and evin in thosc cn SCS whieh have the 


if sepsis, RN UES So ae 


the spleca enn be Sumervec 
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buring, the JF: Stege_ctrophy, 


or .& mpy€ Mo. 
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Laring the Iift stage at phy. 
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mat cases” 


surfaces 


Ss] 


‘B cascSe opreaty ae “4 ‘e0acn: Pctce. 


‘or lancer blecding _ dn the pero 


ae 
= 


biwe y 


z . 4. 4 PS Wa a PENA . 2 
In “aie. Shaye -T swells Fak 8 and SSCS ALY te onsen. Cnacity only 4 cases 


ae ‘Petechia or limear bleeding in the een chytet 1 case. .Petiechiae 


of Aep-ucosa of the rena 1 Beles can De observed in alnost all 
passes. Marked ongorgencnt: os ease. In the 1. stage, fetty degenera’ 

tion and ex xtrous bleeding not only into the pareshyma but BLgo sub- 

capsular haenatous Ae be observed Ti the III stage selling of the 
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kidney 5 on BoB, The Sep oue is red erey or grey The . te8 ion of. the 


Ss capsule. is inercased ana it strips with G088 » ‘They ALG slightly 


soft and on the moderate exude sient. can 5° ‘geen. The 


cutsurtyce 


" narking of Shek cut surface are often une leax. Acute glomerulo-nephri . 
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tis with pt lbarny Abeéeda’ of ‘kidney, 1 cases Abnormal dilation of. 


Se on oI “kldney- “pelvis, Zo78 es, and “subm cous blecdingo? the renal pcelyic. 
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but this. ‘is ‘not. severe, ‘Atrophy of both acdulla and Ox tox in 5 oo SOS, 
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of cortex only L A8e, of medull alone 2 CASES « During the Il. 
ie nO the atrophy ‘bi coes more severe, In the oy stage diffuse 
a5 atrophy ean be observed; especially attophy of cortex $s os8es;. of 


the ncdulla Pe Gerfraly the Lipoid or cortex disappes rs in a spotty. 


oes “wner Bleeding Sinke capsule and cortex. ench 1: onse. 
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Ee stage ++ ohnges: in. -* the: tonsils in 3 3 cases. (Chypertropiy of lett 
side ry tonsillitis purulenta et. eangracnosa of ‘Both-sides 1; tone 
sillitis Lacuns is. dextra is Storntit Lis end gingivitis eon be 
observed in a ONse ( ith )y vis died aS a result of sepsis, The 


thyroid glonds shown - aacyoscopienlly no change exces ept. for 498 


2 ee ae tI s Angina gengrenosa,stomititis & aryn pe 

=< ctrophy. omens occurs oftner than in I stage. ph rs & | 
Tn stage: Angin’ gangrenost: 3; tonsillitis _purulenta bils serelis. 
es peri tons illar vbscess. “is Atrophy of the: téeils can. be observed 


in 2 o1808) uk: the dinguel tonsile re re -latively proninent, ‘This 


Cee is. _ not ‘bho foct. atrophy. of the thyroid (ébend on be seen in 4 onses: 
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_. + JI stage; notable atrophy én be seen very often. oe ee eeu 
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ae Titi seks: ~trophy of testis 3: atropny of ovary with blesding 1 case. 


ye oe Bré i ! = ; Es ~ 2 = ; = 4 2 er 3 : i 3 
=] stage; in general, hype racnia- of .pisnater or ee Dee y ca A 
i : ae : story ca pee a "ae - cs 2 . GPE ae a “ee Sieh, 
E a. DS secn often Severe meningitis serosa:l Ce 4 CAECe of bleeding ot tae lah ania 


nto the . brets subste néc or planater arc found. Anong the sé, bles* « 


ding oceured *9 the end of this stage “in 3 onses, ie EB as MORAG LS see ne ere 


fact. In 1 ¢ Case damage of the brain substance by trauss can be seen. ae : a 
ee es stage cf Oedenn and. opie: oe can ‘be ‘scon often nad in gener: 2, the ee 
~ tendensy toy vhooding te re a se : 
ITT stage Ail symptos deere Lee bits 4% 26 tine go on : Bat oedens 72 ae 
= and oprcity:, of the ph aadtor oa ti21 be eoun in 2 cosusy fypercemia ee 
eS of pig-uater i ‘bleeding. of cho gaonees g4 inorense | of fluid in a oe - 
? pape i 
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lateral ventricle & i prainrabsce ss 1 resulting £10 penet Par ing ae ees a. 
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Humerus o £8 cases. ic One. of shox Als oak irl sy te exepined, ..« EE Gok ae 


“ ae Pisjost 6 of the Ga “ib 18 /soft, Metery : and jetioviet ee marrow : = 
ae "in. which nek of cells. 44 observed; “one of thea, sppesred Partly ‘like > me: : 
2 ES IT poles a a es Se 2 : : : i | . Ae: es ee 

wae ov 1/3 of the fenur contein rel par row, but the narrow is yellow 


in severs1 os SES. In C&SS 33, with severe Leucopent ; decrenge of mye~_ 
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ee sloiek cells end. ¢ segrkaryosytes 2 marked ine rose of resembling pla- z Ae 
oma sell can be observed. uomcaeytoa cclls ar S180 found in the pees 6 
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“ITT strge = | oe re J x = : 
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¥ E . : cS wae Pea eg Seay 
IIT strge Se ae | eee a 
_ Atrophy is dias. extrenne an’ the out. surfies is pele red and doce not eS 
Look Like uvrrow. AS BoP 6° on, slight owelling « et the Lyafphel Land = 
; _of the nook and nesentery are observed in 4 cases. ts isa nstable ; “ oe 
3 fact. ey So ae = 7 a: Po Bt ee = | 
13 Stomach eS oS a a 
T stage = 
No contents in most cases ond a Littis pulp ike. flata is seen in 
severrl cases. The colour of qucous nenbrvnce appecrs th yellow in ae Fae 
. neny case B+ Slighh catarmhol “9 sha ngs: in Ae enses. Blees Hing of mucous . 
: = sateamoe: a cardiac end on the wrenter: ourys ‘ture in 8 C7 BES. 
e Asiong these ove has A recent uler wath a black brown covering 'o 
: large as a red ‘be an. e eae é ae es ee : oe eee eae 
SS i stage ; a . co i a = eS “ ee 
7 The gingrenous and hrgnorehegie ulcers of the sucous eubranec ‘be - 
ae 1€ Severe, In sone. c.ses the. distribution of these, 4s a as an the 5 
— _ -Submucous vleeding in 3 cases: { 2 of then bleeding #long the ontire | 
*  stourch and last one ions sae ‘in the pyloric end with: fornetion of a ae 
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Extreme congestion .of interstitisl vessels. can be seen, IS eee ee 


ee . st ra bcs OS “ + et ae ‘ ies 
ae Alitost 711 cases oxesst one “have nove less the complication of |. a> 
wurne, Se of the bee 3 + ane degree with’ dirtytblack ee 
- roima 2 fovering, The edge of the burned sire, has @ red halo ond io. : 
Ss ai e od gr 
‘she rply a cut surf S in the. re el tively superficial " 
“Layers of the sul ee kee neous, fa bby tissue, bleeding pofnts or re % 
= Rott sis oon be se-atv In one oss, canngs throuout’ all: loeyer sis observed. 
Lee Ho Oa oF Ae pile tone. ie 3 pon . : fe 3 
; Ss. ee . r See eee 
a - Li -9tage : . Pee ae " 
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eee ~ wounds: in the rocovery mice with elevated an). brown ere mulation tissue 5 eee 
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Ae a eases, ‘one of. then infectes In gone eral ee skin. apperrs a ere 
= ; ond du11. De;ilation has. already GC aged “nd at ‘the margin of | ae 

dcpilat«d iy aaa hair enn be. seen S os =e, : : ee 

ae 2 eS a ne ie = j : a 
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Sumery éf the Fotho~histological Observations 


turee stages in the proaress of the patholosicsl cha inté in carey 


Cases (stagg),in later cases (stag & €) an® tn tte-cases—(ctare 3) 
Pe be- described: 


44 Beart. | oo. ge 


In the nd case, Athout bupns;there-rere | no changer sex cadias 4A haemogr-——— 
F hege in the mvocardiun. | 
Le Half of the cases with burns showed. devenerxtion of cardiac mas 
cles fibres (fatts, vacuolar, waxy ete ).In @ serious c.se8 tes: mscle- : 
Da ‘Sere were found to heve undergone lysis.The majority of such canes 
: shoved -rimiLtmeousi cellular exudate — in Lt case the celitiar 
omudate was obserbed alone (without any other change}. : 
The cells in the. exudate are main vyit¢ histioovtie celle, Ivmhe~. 
evtes and plasnacells, while 30 linue lean. leucocytes vere rarely to te. 
Ce voeeiciat I cose wononuelesr-colls with ebundant pisena were obs orved. 
| in,addition to those ehanzes, we saw rin 33 easer, cedex: an ang the mus 
ae ie fibers.In 5 cases out of By ith cellular acts tig seve 
ay coronarvblaodvesrols and other narPowvesrels,suoh Ps swelling of 
se the vessulva} 11, thicignine of intima, swelling or detachnent of endotnel-— . 
| dal colls,donosit of fibrin an warte of the wakl and ingertoin cases: } 
perivascular cellalar infiltration, Generally, the endocardium showed 


no special chonge- end-only dn I ens o,e ith clinical mani feat tion sug- — 
gest ing. sepsis,change of “Carty. circunsert bed-endocerditis-rere found. 


Intermediste stave the ehenzes in the bloodvessels end perenetrpi - 
. aie incresaed, where the heemorrhaze ‘snd dezeneration- of eardiac mye~ 
els fibers” were-more—striting ae e : : 

Later stage: tne chenzes” in the bloouvencels ait eeu qradudt 
May aisapreared,and slicht WAXY. degenerstion,and, corienmet ton of me- 
= lel were the onliv chances, including 35 cases vith waste piement devor it! 
‘end I ‘case with segmentation of cardiac muscle Tfbers. 

3 eases with seréous purns; 5 showed exudation of histtocytes- and 


1 wate © 


lymphoovtes. In t cage “wath 2 sunjuratine burnec area, Tetems of ends 
“eardiun reund cell infiitration | vere found, sand in she. 2nd wae with= a 
out bum, there wae fibrinots thrombosis of tne coronary vein, — | 
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Histolopicsily, there was slight - Or moderate ‘pulmonary dive s nis 
»in 6 cases (No.I-No. Stent haenorrhage in the lungpererchyvma in 3 
cases (No.2, 3 &e), 


In the 2nd case there was haemorrhace in a welutsvety 2 larze- areay——: < 
AL elso in the pleura and thoracic cavity together with moderately 


eronownces lung emphysema, but here we Rede take into consider ation 
the fact that this case had wounds mit without having any kind of 
burn. £. | Ze id . es a | z 
: wee fe 4 ceses,celluler infiltration WIS observed.in some-perts_ of — 
the parenchvms and esvecially in the alweolns walle.This infiltration 
Was composed acon of a large number of mononuc Lear eo celis and 
_Lynphocttes;but-Lencoestes were seen in ae number end fusiforn 
celle yere. eee here and there.< cases shcwed modernte pigment 1% de- 
posits. © ; | 6 | 
vhages such as swelling of moderate sized blood-“vessels ‘subintinal 
oe deisa. ,aetacnment(in some cases),ond degeneration and necrosis of 
the endothetial cells verepbserved in 4 eases.In the end and 7th cases 
“the epithelial cells of the bronchiolt wereynore or less detached | 
ana exudative change was recognized.iIn two deniniw eae of. relatively 
kate. gazes (No.Ll & I? among the earlier cases ,there was pulmonary 
= poe | a | ite A 2c | : : 7 : . o | s 
Interaediate stage +-De generative change in bloodvessel walls “4 
this staze is more evident than in those of the earlier stare anc. — 
majority of cases. showed culnonary oedema and haemorrhaze while “the - 
. foci, ihhats Loves like luncgangrene,were rarely found. 


: Later stage :-1h oniv I case lung enphysema was observed. 


= In the other cases there was moderate or edvanced atelectrsis 


ixeluding the fact that the number of Leucocvt ea was relatively~small” 


and that the acellular exudate was Gili aki vere Abia (with ?ib- 


- 


rin: in pera areas), features of. bronchopnewnonia and_ganarene, seen 


-~ 


~ 


in these cases, coincide morphological: with those of ordinary eases, 


a. 
“3a 
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in esses with extensive burns »haenorrhagze and edema of lung were 


already gone, and in some parts ferrusinous cells were seen in the. 


alveoli and in their walls.The waiis of the alveoli,being infiltrated _ 


e ; o 
by ple sma-cells and small round cells,were senerallv seen to, be thick- 


~ 


ned, 
in many-cases,walls of smal vess¢is and the enGothelium shoved 
no gueciaichecaes but there was renaviceble-vasoular-enaorcemertt.« Sere 
A fibrin tazomoe~in ef-pulmowary artery was seen in I,case in 
a later stege. . 3 
eS Liver. . 3 Ze xe 
Almost j jentioad features were seen in II ceses with burns.Al} Si 
liver cells showed dogenoretion(cloudy, fatty and vacuolar)or necrosis. © 
“In 7 ceses relativelv circumscribed foci of necrosis were observed 


and there was infiltration,mainiv of lymphocytes, plasmacells,histio- 


cytous cells and sometimes of giant celle,while infiltration cf polv-_ 


~ nuclear leucocytes was rarely found. The localiz-tion of necrotic foci 


was not be uniform. They were found most frequently abowt-tho central — 
veins or close to them). or sonetines, as in cases Ko.9 &« Iz, they could : 
also be found near Glis son's shenth 
. DSisse's space was more or less enlerged and often contained vague 
er substance The-stellete_cells were found to be swollen, 
- increased the nuntber” and deteched and often-combalndd hemosidertn-on 


ervthrocvtes. 


In mony cases cellular infilpretion was seen, more or less,et Glis- 


om s sheath. This infiltration was composed mainly of small roumt cells) 


% 


,white volmnuclear leucocytes and his tiocytes were extrenly small in 
Ea | . | 3 7 | | 
In the gaze of the bloodvessels,thiekening and swelling of erdo- 
theliun, oedema beneath the intima,svelling and detechment of endothel- 


ial celis were seen in the majority 68f the cases;and sometimes degene~- 


ration = necrosis were found. 


iagetdortn deposits wore also observed, but generally in lieht degree. 


tn the ene ease, without a changes were remarkab! ly eases in 


~ < 


: 


4, 


( 


aera 
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¢gontrast with those just described. 


_yved,necrosis,enlargement of Disseg's space with contained exudate,. =~ 


ly often,end generally ths epttnetiua of the convoluted tubles looked. 


F 


iiyelocvtes: were never found. 


Intermediate stace:-~gentral intehy of the Lobes and fetty decene~ 


= 


tie: were observed in many cases.iIn the burn cases, there_were ohser- 


slight-increase of the stellate cells with phagzocytized ervthrocvtes, 


eS Cioudy and swollen liver-cells were relatively pro~ 
minent. ert chena: fatty dezeneration, vacuolar deseneretion and atrophy -— 
of the’ Tiver-celle were aldo obs onan: Central degeneration and hewrasts 
were oe in 4 cases (3 of them with burns). There the stellate cella. = 


were more or Agee enlarged and proliferated and id @eant fon of bile = SRS 


: capilleries WSS seen.in cases with burn,the features of so-calied 


"serous hepatitis" were distinct. = : 


Swelling and proliferation of stellate cells with phagocytosis or 
haemosiderin, and foci of necrosis were also to be seen in sore parts. 
Cellular Tats ee of Glisson's sheath was “observed in 5 Cases, 


one of which showed groups of myelocytes. In case No. 8 tatty ene ss: 


tion was striking: and the whole liver looked iike a lump of Pot and 


—_— 


could float on the surface of. water. In the 2nd case jaundice of iiver- 


was observed, age ee ne 5 - oe “ 
es | aS 2 | | 
Earlier stage:~ In the 2nd case,without burn,no remarkeble chance ae 


was seen in glomeruli and slight elbuminoid degeneration convoluted 
tubules was observed # Ss 7 | 7 ae . 


In II cases with burn,on the contrary, various kinds of degene re.b Lon ~ 


é 


(albumtnoid, cloudy, svelling and some times “zranalar dezenerat ton) were 


seen in the wails of the aan eate charinel s, especially of the convoluted 


tubulessin severed cases features of slight gi oremalcwanhhtts were - 


seen. tn tne Lith ease, with clinical manifestation of ‘sepeis,we cbeervea 


typical glomerulonephritis and‘hich errde barenchymapous degeneration 


* 


of the urinary channels. 


intermediate stase:- Blood in Fowmanns canestiles was found relative- 


* 
= 


-é 
y 
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and swollen and in their lumina albuminoid coagula were contained. 


ey 


| In . case,which showed the features of “piant “hite peticoatd macrog- 
scopicalf/iy, nsubrosts was manifest miero scopic alivy also, nati the neph- 
rons in some psrts showed strophy. 7 

Later stane3- Glomeruli were usually uncheneed,but sometimes the 
loops Looked swollen and the Ge ‘pillaries of soaps sheved the slight in~ 
créase of endothelial cells.Ths epithelial cells of the convoluted tu- 


bules, like ‘thore of the earlier stages, showed various kinds of degene- 


rative BEaheass certain case, the epithelial cells were atrophic and 


flattenéd thus me AG the lumen broad,in which a Biz amount ofalbumin- == 
oid substance was contained. Congestion of small vessels was qemarnby 
apparent. = 


In the cases, with ,burns ,degeneration of the epitheliur-cells ¢ 


the tubules and-capusules were seriking and in conse juence the adoumin- 


oid substance in the dumina was abundant s while the parenchyma wss vene= pe 


rally irresular and guusidics 


2 : ‘ 


In the second case,with the septic manifestation,haematogenous mili-~ 


ary abscess and acute diffuse glomervlonephritis were observed, but = 


~ 


- nuclein proliferation of the Loops was not found. 


& Spleen : 

The spleenfollicles,in each case, loolced renarkabiv atrophic aa tere 
gular, and in serious cases only remnents were to ds seen ow tie folli-~ | 
eles had completely Sisoppenred, 


-The number of cells wag reduced and condensation of the nuclei Was 


obdxserved. stom ees z E ee aes 


a 
_— 
~ 


in 5 cases hyaline metamorphosis Wes observed in. lymphfoilicles or 


in the 1@cation corresponding to them. Nothing was found to sutgest rem. ee 


reneretion of the Lymphfollicles.The central artery,in many amuses showed. 


such changes as thickening, swelling é,irreminPity, hvaline degeneration 


and necrosis of intima or cedema beneath the intima; she endothel iat 


cells looked swollen, detached, and frequentiv contained yhagocytizedff/ 


haemosideriniwhile, in some cases, conde: isation of the nuclei,degenera~ 


£ipx 


tion and necrosis were alse observed.the spleen itsvif, generally speak-— 


~ 


tions of the sinuses was -seen,and in © cases {one of which had suffered 


“ise Ys 


ing, showed the feat we of decreare in the rumber of celin. Giant colis 
were found in only anes (tio .4 & 7 } Condensation of maciel was seen 
relatively often enong the a cells.In the oe cso. splenitis was 
apparent. | : ae 

The splenic simises were generally enlargodand showed poverty in 


eeytnraestes while in 3-cases,in circumscribed area iake~like diiata- 


on injury in the spleen) actual bleeding was observed. 
Tho sinus-endothelial cells ware awollien and proliferated in the 
-gintses,and some. contained haemosider a ‘and others erythrocytes. 
els) 
in certain cases, condensation of, nucied of retic cular cells was 


observed. The fibres of the reticular connective tissue were not in 


ereased, but gave the strong impressiyion of ‘thi ckegeldplening ein the ond 


case, pwit chout ‘burn,haemosiderin deposits ware not ‘striking, out i the se 
somewhat later cases, the deposit was seen Hie) be increased. 

“Int ernediate- ~stagei- The lymphfo2 licles shewed marked atrophy. 
gat the reticular cells remained relatively int -eléfoe ani: the Stueocs ae 
reticulum was not inerdgeased. In Ae burned cages and mere or less also 
in the case without burn, fibrincid naar n wos present in ths wail me 
of the central aptery and byaiin dep in she moh cle was “also fre~ ee 
quently observed. Cases 2S SESS sinus~ endoths ‘Lum, phagoevto~ 


sis of erythrocytes and other celis,were more frequent than’ tn the 
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in lat er stage:~ huephictois atrophy ef the follicles was observed. 


Degeneration of the wall of the sonra arterye, sometimes of slight 


degree was in + cases and hyaline de sgeneration - in. the follicles was 


= 


seen in two cases Decrease & in the number of celts in the pulv was -) 


- 


seen in 4 cases,where the einber of the retic: ular soils were nob SO os 


markedly decreased.In_ those - cases, in which the pulp cells wers tnereased 


in numbers, they rere mostly plaswiacells or large > lymphocytes. | | Se aes 


In the cases; with burn or pseudomenbranous int pene changes, 
rn 


polyorphnucloar leucocytes were observed. as 


In Ed case(No. ? giant celis; with cendeneat Lon or molet, ae found. 


be < ~ fs 


- féw 3 e 3 
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Tne sinuses were broad in 6 cases and in part showed lakes like 
dilatations and the endothelial cells, in 4 cases sapreared moderately. 
prolize rated. Haemosiderin deposits were seen an 5 cases and these 


showed also phagocytosis of erythrocytes and other cells, The ma jovaty: 
of the cases/ showea,if not. s0 as in the cases in earlier stage, de- 


generative change of the pulp eshies 


. 6 Qukxvprarenal PapeRse | _ . 
General atrophy was seen in many cases and atrophy ef medulla ‘was 
somewhat more evident ¢ than that of the cortex. In some cases seapecard de- 
a eeneration-or necwosis of. the cortex or medulla was recognized. : 
| There- were 2 @a3ces;in which ciroumseribed infiltration of mkt 
sound cells near the border of cortex and medulla was observa. 


: Intermediate staget Atrophy ‘of cortex became daveed and the medulla 


appeared 1 srogilar. its oe compared to thegerlicr seis fous “eae 
Later stege:=— No nario siahée)exsept that ina few cases conden= 
pation of rmelet or poor staining quality was seen ie. the globular " 
layers In on few cases perivascular cellfgulor Anfiltration,as mens 
‘sdoned aboved, was. _seon_and_in~aenoval,iiletation of blood vessels: 


was sume 


7. Neck organs cS eas 
a<Thyroid gland : 
In 3 cases atrophy wath decrease in the amount of colloid, /Irsso~ 
philic snd vacuolar Segeneration =nd-detechuent-of epithelial celled 
was observed, In one of these 4 ‘ceases marked atrophy was seen. — a8 
: Intermediate. stage!=Not 890 mach different from: ‘the-earlien stazess 
- Later stagei~ As. in the earlier stages, colloid was generally de-~- 


ased in quantith and the greater part of the follicular epithelium 
_. 


= 


was een to be fiat ttened. in the burned cases, we ‘observed vacuolar 
degeneration of colloid ,Widdnaenoreae, basopht ia,s1icht relative Z 
- Anereaso <i ige Muses and distinct congestion of blood vessels. 
| ,Tonsils 3 
"Atrophy of the foliicuifses. was commonly "seen, and in most cases 


the germinal qoneree © Spenred ili iefined. (The same occured in the = 
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cases ith Gee erorrts “SHAN Eee. 


a 


The opithe? ium yeabalete: mo remarkable change, but tn the inflamna- 


tory or gangrenous: areas it was s partially-detached-or. destroved. At 


- 


the periphery vacuclar degeneration 4 Was obs eryed and appearance of 


: ¢ 
® oat 


the leucocytes “as generclty Noor. - 


«< 


Intermedia’ 66 sts get~-Not so much otis frome the appearcnce 
in the eerlier stages. ‘The epitheliun shows 3d no renorkable changes, 
excl odinE: fer cases which show ed vacuole ‘r degenerstion in the cells 
of the gormine tive stretea. Al though the follicles Looked atrovhic - 


some of then were seen eg be rich: in plasmacelis- and reticul-r esta. 


4 


_Lpgter ste ye?~ Atrorhe w2.8 moders. telyv norked, shtle degener-tive eae = : 


e 


4 change in epithelium was not so striking.In the arens of inflammation a ee 


or gangrene ,ve observes cells Like plesmacells or smal numbers: of: ale 


iy 


leucocytes. 1 Z wee not evident whether -these crigineted G site or 


come from eleunere. Irreguiar eerminal centr es acd sscen in 1 case . 


o 


with sdvane. ee tonsillitis. = : oe z eae . Se 


8 g Pefiic organes & sexual organ ‘ se a eee = “ss a — 


i) Peri organs ?« No ren risble chante. | 


£) Sento} organs Neg 
-a) Testicle and epidia Gumi s =e ob 2 
The spermatogonia pe “no remark vie onenres AIF WEE the 


3-3 


speraatics, 48 well as ‘sp ern, aithouan not markedly ates and dis~ cal 


played poor steining propert pies. : ee ey = : 


’ / 2 


~ 


Tntepnpdtate staget~ Geuntis the sesticles shored extraordine: ary 
atro eh aid there were ‘such ox treme eases asx “showed the pe Nee oa 


tubules, ener ov Sertoli & elie oni. In. generel ces<stion of grouth 


7 of the spermatids was thought to be the important change. The inter~ 


~ 


stitial comnective-tissue wag seen slightly incressed in some CASCSe : 


» Such ifs of change 2s are men tioned above were more marked nearer 


to tls cansuL pene ee ca 2 : = : 


ieter ‘staaet= Wa obserred the reiative ety tange number of cases, 


> i 


in ar the decrease of sper: aatogonis was seen, while there Were _ 


tis 


many: cases showing no voyinercsblo chante ‘in ‘Sertolis-cells.A moderate 


-4 { : = 4 


; 5 y 1 #. * x J «" ——< 


* 
mi 


eer : , = ; 


SONA 
i CaF 
z aoe y 


ata ee Ps Te ta Aa ae Pi 
VANS sta Pairg Ae de ae 


é = oun. : = 3 4 a 
speTeses of inter. beg: iL connective tissue celi: or Ro soer on of cha. 


/ “parench Were observed. De Proneratidyive chanres in tre erithelial bs 
celle or marked epitheliel detacknent: of the tubules of the epidisa 


i dymis, with conse ment enlercenent of the Iuwing, gave! observed. 


b) Ovary ae Sa | 
Se Byperohoonér cf wifth condens: tion of nudist Ds | 
a ‘i : v oe 


foilicles. 2 ; ¥ pea ; ES : l= 
Interne iiate Stacet-~ Weobserved in ¢ 8Om1G cases ie Ba Bn pel 
crease of ovarier follicles, thinning oF the aranuler mer aorans or come |. 


_ plete disappear ‘nee of the growing for ms of the “ovaricr follicles. 


ed 


later stanet~ ve observed in some ca ses. a. sma il number of ovaxial 


follicles, or elnost eeuplete aascsrerance of Grefs-follicles end 


nA 


poor sifeidsbeining « molit: or nuclar condensation of the: cells ot ae 


~ 
~_ 


~the follicles. = = } eee oo 
Wein SC ieee eS 
Ingiudtine studying chenges of bloodve: tele, 6" Feura-atteetion, 

= congestion of the capt aries, dil« tation and dpregularity. of. the fe a7 2 


Lymph spaces around the blood vessels. end sonetimes the appearance 


* 


of small number of ivmp phoertes whore the chonze OF the wall ves not 


pourstie ee ee ee ee ae : es ae | 
In a. few oases, decencration of nerve cells of the ‘cortex | Was of 


Ps 


observed vith such chonges os isnore-rence of miclet, dissolution of 
) 
Nicsis compiseles,cisarrag of eélls yenaemic chenge and atrozhy jell ee: 


<i 


of Lae changes vere, hover nr eitat ively slight. The. Sees vere 


seen in sone cases to be ‘slightly inerased tin numbers. In 1 gan de~ 


SEX 


generation of Purkinjes eelis in the cerebellum eet observed. 
Eater staget-Noremer keble obaneet ere found am ong the eliccells 
“but Puricinjes cells re “neil 28 ner ~vecells > ‘in the brein cortex chowed 
still degeneration, which Wo nokiee very sli ant and geve us. the te = 
impres s Lor that recovery vas fee WAY o Ee ; eae 
“10 Bone marroy . "ee = = 3 
e/ The avpearance at all stages Wes siniler. Generally there fe 
cab tatey ‘marroy with extraordin:ry small mambeen of cells,while the : 
capillaries,on the contrary, were dilated end congestion vas evident. 


Sa oS . z ae 
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megakaryooytes had completely g7disappesred,or even when founi( 3cases) 


Ta OSs 6 


geen and the nuclei of these cells showed 4. Lendency to condensation — 


é 
N%o haemorraze was observed. myeloid cells and ex’throblasts ama wee” 
blasts, when found, were ‘small in number end mature leucocytes were : 


rarely found, and Lebuiated’ leucocytes vere hardly ever observed.The 


they were etre small in number and showed condensation of nuclei. 
The. majority of the invelobls ste and resae Tres: show-d derenerotigiive 
ehanges,cuch ss swelling or aia and: ete. ,combines with ovknosis 

of the nuclei. Among the cells of the reticular tissue, condensation 
of nuclei was also observed. None of (hen showed phagoevtosis of ery- 


_throcvtes. 


738 Some places, cells resembling ivnphoevtes and rlasme cells were 


In 22/PekpO/ © eases deposits of fibrin were observed. as | ‘ | ; 
Intermediate sftaret~ yeloblasts, pronvercevtes, per ere and 

reticular cells. existed in small nunbers and. ne, enorrhage wos seen 

_ here ‘ana there. At thé a hae ae Se sverious ‘kinds of 


AS bth “Ss verious Kind offmMyelyodlasts, | 
| 7 ar cells ana lvunhoid cells- m=de-a.srorsiic R 


appearsnee. wexstervooyter,in small munbers,and o few nornoblasts¥A%¥¢ 


were sled. fee ==. > ee ‘=, a 


‘Later steget~ Generally sneaking rich in celluler elenents. 
Various forme of aveloid cells and wletamvelocstes other nie ata 
blests, lumphocwtes end celle reqs senbling plasma cells. were obeorved 
and, slthoven in small nuabers , eosinophilic cells also appesred.But _ 


- the various kinds of meture leucocytes were relatively small ir number 


vtosis - 
to indicste’ the features of fe RG 


Erythroblasts showed 9 tendency to ineresse’ eredus Aly and in few 


} 


e-ses macroblasts were observed. 


« % : 9 U 
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id /ALLer/ Abe In earlier stase no megakarvoovtes vere ‘Been but later. eer 
these, showing condensation of nuclei ,appeere? qrasuslly, sometimes | 
even mean taleses® were observed. We ssw no “haemorrage in the bone~ 


2 
marrow but caplg cyaries were very much dilated and in perts there Tes 


slight haemosiderin deposition. 


=~ F 


re et Lymph gland Spree Se ae 7 . Sean 


THe majority of cases showed severe atronh7 aR seen macroscoricsl- 
ly. The LymphfollicZules were: shrunken mee evenes = no i eee 
pees were clso not clearly deginea, but sppeared as vague remoents. 

we observed Afosdtg2it ¢ decrease in qumbers ee 2 ee of 
Lymphocttes. Gonaensation of nuclei ws B often seon snd the-reticul 


~ 


tissue 58 relatively well preserved. 4 
ox 
i some cases,cells resembling plasma cells were evidentl: observe’ 


Generally, the lvmphsinuses “were dilete% ond contained many erve 


{ 


2 throcyter. Diintation and concestion of esvillorieswere—often- goen. 


Theftyiap sinusendotaelicl. eells sere 2 Little peek 5 “nd. prolifersted 
and many of them. contained haenosiderin. 


Intermediate s azein Whe majorit: of cases showed naarked decrease — 
of lymphoid tisrure, relatively trod sinuses -nd mo°ercte enicrvenent 
es andl proliferation of the enaotheliun. Sometimes there +s, exud-te 
in sinuses. In cases ith burns the sinuses’ sere often full of erv-. 
‘throevtes and the yndass/¥aAdds PELEMABELBEITDD (BL EDEALENTAL [7 ten 
thelial colis coteined phagocvtizes ervthrocvtes and hsemosiderin. 
g The AeA Sear serial centres were seen only in extremely rare cA See 
| Later states» There was relatively ppnorked atrorhy a9 in the 
Anternediete stazes. The cervical Zand nesenterial Lymphelends often 
showed m: ried sinusitis vith increase of- cells of the pr srenchma. 


_In our opinions, the special choehilheter of patholocical eee . 
of these ereee are intereste. ‘by the foet thet-e¢mrin tisciee-of-—— = 


“sepsis, s« rolling Was striking. Generally speatcing, it would heve been 

. understood thet the reddish- cYolour of. the cut. surface of the hemp 7 

4 = ‘glands of these cases was ceused by erthrocvtes which sys up the 

“ simuses, tut on the other na nd it cen, be explained, that At was intiinced 

; Ag, though slightly by phagocytosis of ervthrocvtes by the reticulo- 

3 - endotielta2 cells and deposit fon, of haenosiderin, 23 | Seg 
F ae RR Stomach ete Bee | | = ae = esos a 
a Mecroskopically, we nostri is a Sanse; haenorrare in the mu- 

“capi: membrane, and eli pht catprnal chanze in about helf of the cases 

tet taFe tyetion of ag piso sae d bd of polynuclear leucoeytes 


“< 
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” 


was very rerely founc.tn 1 case we saw a fres sh shallow ulcer with 
—S substance on its surface,where celiuldr oa aoe was 3 


sites join another est: fd we saw marled proliferation of the cells 
‘of the stomachwall. 3 


‘ntermediave state i« in some cases haemorrare in the lamine pro» F 
A ? ; "3 : J s 2 : f 
Beta of the membrane was Sseho Jn some cases the vssudomembrane was 


extremely. superficial, vith sLicht detinge of the muco®. 


te hat 


in meny. essea the ohief celia of the stomach showed no > Agar res 
markable chanses, bak in some ogases the eelis of wail showed « greatar 
or lesser tendency to increase. The accessory bells showed eather 
more marked degeneration. maERt SONI7 Little chenge AS sean i the 
=P thelium, 
in the later state tue shangee"are-woon wa” tata bothers, 
; dn. the Intermediate ee thoy were genera Ly BLient 


13 Inteaténe. Se 


re | 


ian’ cases showed gedenn beonesth the :miconus membrane ond slicht 


MRIS Oe ee 
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eatarrie) chenyo in the intestine and eoloa.The BA SIEARY OF onkes 
7 ahowed atrophy of the ivmchfollicles end in S ‘cases, which were erpectal~ 
3 Ly atrophic. ve observed microscopically Zrregulorits and “poverty in 
; | Cells.5 cases showed Bleers(colonyunpeypart of intestine and duote. 
. pum) and their localization was nob alveve definite, tn some cases 
4 corresponding Zocation to that of the follicles and in ‘bats not. ‘ 
3 Pabew Hdbsee cont ained move ar L@3e neerotie subst bance and showed | 
3 slight infiltration aft velle,pertioularly o: pe Lwruelaat Leucocyten. 
inl cass pseudonenbranavs LARELEPELE DS Lng fommation war geen in the e 
es - 


“glen. The ‘features or this were not different from ordinary pseudo-~ 


monbrenous Inflemation, na the cellule infiltration wae meini}/s 


of lymphocstes and ‘plasm peels. Se eee BEA 252. 
intermediate sts ge ieThe chantes in She: inteatins veaeabled bioee. 
of tho earlier eteges adone of the mucous menbvana -lienderare and 


“_pseudonembranoun Govenarrtion aould be counted ae phar? etertstic: 


- The bie he stetex cles Hows! approxima telly the same conditions, 2S 
but they were edtbeave: ly slightYy.1 Tn 02.383 with extensive burns, pseudo~ 


menbranous an necrotic shang es. were seen ni Lever the colon. Where 


\ a aes a: 
> > 


~ 
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: macous menbrvric, mewpines rensinea,it wes in part proliferated to form 
dot > a¢ 


3 = polypt. 


a a“ 


queers no- posbic chanzes: vas seen in the surfece , fferithe- 


Fs. : Lum and the.,0 as and atronhy of theprnehfollicules was ~ode= 
: : . rate, while the kinedeenoeis of mecous saenbrene fun a rubsucosn were 

7 = moderately Gileted. in sos perts round-coll infiltration-surrounJing 
ee ploodvessels was seen. A 


22 es. Pancre.s ey | 

; eae No narked: chonge fin the-sciner cols, tae teLnts of Langernens 

Ss a2 locked-menerally irregular ond greater their borders for.the sort mort 
| were not di stinat. The cells of islands shove: slicht dezenen=tion. 


a There «ere faw other C2808 in whieh the slete seened ‘to be eniar rsd, 3 

a | but these + vere found to 7” caused by wedermtous-enrnres. S 

% | ‘Internediste & Later st«2eT-both stages sho 68, somevhat Like kine 

Ss evrlier cases, e cluding L relotivel? Late ec sewhich showed a ‘Littie 

3 increase of PALONCA Vite, An and moderrte etrophy oF greta = a : 
Is Hyrpoy rhe is as = Bi ae oe ae ee ee 
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Table 61 
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Fukus nate -tempo! 4.6 
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_ Murase “4 Garrison - 120 Km 
Sa eae 0-8 Km 
Ikeda. Noborimachi peSs 160 Km 
Fujita unknown unknown. 
Tikeheshi 104 Garrison | 1.0 Km 
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le Lirect effect of explosion on human pody 3 
| Humen podjes were demngcd by neutron é& geuma-rey prodfeca airectly 
or indircetly by explosion, Between _— Oe ratery¢ is considered 
to have producted the greater eifect & over &. wider orene 
4) Gamma-ray 
The origins of the gomme=rays are supposed to be the following: 
ay The one emitted when slow neutron is absorbed by. Vase" 
( Its energy is = the order mev.) - 
| 3 b) The one emitied from fission fragnents. ( Its = is in the 
1. order efi a0 mev +) 
4 a) the one emitted when sips cts is ayhuee by ice: in the 
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air. ( Its energy is:2 mev.) , 
- Although it is not. yet clear which of these acted most Ne 
the last mentioned is regarded 2s strongest. kheasoning from the radio- 
activity of phosphorus in bone the number of thermoneu trons produced by 
= explosion is about ‘agre : Whén calculated from the quantity of nitrogen 
in the air os its cross section, the slow neutron loses $ of its energy | 
every” 140 ms ter df air layer, and this energy turns to gamma-ray. 
i ie a Therefore the gamma-ray i ginaten not only the center of the explosion 
but also evaryahars in the path of thermoneutron:sothat it extended 
. more widely & further. oS — | 
% ‘The absorbtion coefficient -of this gamls-rey by air is 2x 10 s ote, 
Though the energy of gamma - ray is weakened by absorbtion & scattering 
of the «ir, it has a value of : - 2 mev on the ground. Distribution of 


gamma-ray dose is shown in the following table. 
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(2) Neutron, : | 3 ee. = pee es © 
Slow neutrons work indirectly on the ‘human body either as the 3 
origin of gamma-ray or by inducing the radioactivity of the bones oo Ceres 
and ete sin the tissue. Fast. poutron damages human body agirectly» | | 
The number of the fast neutrons ,caloulated from the radioactivity Of 2 
aniee sc is 1 - 100 of thermoneutron -- about ‘10. Fhe degree of tie a 
3 absorption of fast néutron in the air ts too 3 of the esebotian - | 
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human body on account =2 its smaller magnitude, & narrower. sphere of Z 
distribution: — | | : 
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The measurement indicated only 10. eames background, one 20 16) times’ Dack-« 


- ground would correspond re oak r which would 2e. nésessary ‘“o. produss 


( As regard to the further studies see the Keport of the Institute 


for Physical Chemical Kcsearch. ) 


after the explosion might suffer some ‘damage. i : ee 

| ~The radioactivities of these elements decayed very quickly, sone even = é 
in the middle of Augst the quantity of gamma: Tey ein ‘eta from ie ground ie 
Was. not enough to demage human body. ee i : Be as ee Se 


S 
ie 
2 
a4. 


if aN 
firey 


: 7, pIscussior 


In observin;, radiatiodiseasc thereare several points to be con- 
‘SLOSPreds 4 
is ‘ “ rs 4 = . : . 
17 as stated in foreyoing chaptcrs, the strength of ncutron and f-ray 


which were causes of human injuries, observed from the view point of 
2 4 > .y . : — 3 7 ex + 
Gistence from the foot of explosion centre,do not follow x@actly the 


inverse . square law of distance. It is further imposible to crew the 


regular isotvosag: curves, epee ptr see sensc dosages ere dissimilar 


\ : , , 
at’ a certein distance, bécause ol differences of definsive power of 


substances above the ground. Only some assumptions may be wate as to. 
the similarity of the dosage at a specific distance. 


2% The irregularity of these appeerace of oll symptons due to the .cx- 
; ise f SF : : oe eee : eh 
cence and individual differences of an incubation perioé befor neutron 
ae a: : ™ 4 , : 

= ond §-ray etirets becavse manifest. All effcets” “Ehe result of causes. 


{ 


opera tian at the time of eee on jugeC. 


ee His op go eid 


3) ‘the effects of Biocy arc strongwithin the range of diréct penet- 


orgs oe 


ration neutrons. iher are also the W+ray effects outside this. range 


—< ’ \ -_ 


the symptons by both are the Same. 


SS 4) In general, since © the vhole body had been simultaneously irradiated 


not only certa in organ, but all orgas may manifcst:. dysfunctione 
4 5) S-rays becing shorter wavelcnzth, their penvtratany power is eréat, 
. 


dcep dosage are relating, grcat in comparisonts skin surfice OOSEEE e 

, kor cxample, in case: 1 millionvolts the dosege at egcpth of 10 cm 
é amount 

to more than 40% of the skin suiface dosage. bosag “e. causing damayz< 


to the skin and its appendagcs was very great te ( For cxample, 600r 


opi aeees PoseEgs by 1 million volts ) » 


/ 


6) mong ‘Ko eclis, ee sesitive are the Young, primitive types and 


célls with high metebolic rates. Differentiated eclls show low sensi- 


‘“ 


tivity. 


j 


7h cotly Gimaged cclls cic, and other gradualzy recover. Some dic 


; pian tic f£ orms ee are f. 
at eclil division, and: oth. ry,vresult from abnormal divisions. 


8) Individual s.nsitivity for ncutron and Y-rays differs according to 


a 


the Sterna 1 and external circumstances of cach individual. ‘aking tae 


% 
foregoing facts as a basis, raciation disense may be explaned as the 


x 


symptom originatin;, from partial. or complete aéestruction of the ze 


physiological functions of itcnees We shall discuss some of our 


e 


Clinical and clino- pathilogical oli servetion. 


e 


& 


3 = Te ait blood corpuscules ae : : : 
ee In these paticnts aifecteaty considerable dosa.c, showing strib ing ee 
: ‘these cells presentinthe ees 
symptoms during the Ist $tages,not only if the vA cser/¥hematopoc tie 


organ bit ‘these of the bor spheres blood stream must heave been cestroyed. 
course 2 naa 
he dhs of. fost of ineaé cases. becing not more ie lodays, it is re-_ 


grettable that very f cw were carefully cxamined.s Sublieutnat Yanagi 
| at Eba Hospital reported, patients with high fever and Cyssateryi ks 


diarrhea. who in the ist stage had only 500- 400. white bee. in the 


= + 


= ae eanionene) blood. ‘his is thexplicabie without postulating Aisturbances 


of the whit: se tre the peripleral, regardhess of how short their re we 


2 7 


“ 


span mey be. Disturbance of Scushwiets © foueeios alone is inadequate +#, 


ae explanation. In the 2nd stagc, it was charactcristic to find a rather. 


— 


7 


a ; : gaa : ae aa : 4 
rapid ccerease of white b.c, which gencrelly preceded the fever. 


iinet 


1 aceeee f 


SS 


Although a few may have becn duc to infcetion, most were duc to the 


€ 


OF inn fo 


reaction ot eclis affeéted at the time of bombing becoming manifcat et 


Y ai 


PTR 2ayee le, 
' 


_ this stages ‘het se within the 10-15 acys of the so~called ineubatiin, 


the SOR marrow was kecping pace with - ‘destruction of white eee 


~ 


ie le are 
‘ 


invth(..pyriphebal. bloodythmoughii ts_romeining funetions< but wi teh the a : ae 


function of t He ge te 
. Seercase of the old “Webe Ce and the suppleme AUELY Aer EOwW cing in- 


‘sufficient, the. webec. count in peripheral bloodbegan to show rapid gee 
3 } a s * 
-declines “Observing the LOUrse of: this dccrcasc, it is certain that 


the number of the. be ce had not been Low from the aee. In the Sra j ine 


~ 


stage the survivors with slighter affcction of leucopostie function ae Za 
ore: gradually recovering and some of thein ag pic ‘sented eeaitional | 


symptons. 3 infection. In the lst and end Stace. there must have ee 3 


- = 


mus. 
cxistcd cascs of infection Aue to various organis. The symptons of 


infec ‘tion may have becn masked by the dominant rafdir ase discase. 
is the LY PCS “OF webec. an@ their mother eclls differ in sensitivity 
= to neutron ana 6 -ra sficot, they present characteristic blood 
Ag S 


picture at Gase aren perio: of the disease, 


. “ot only does the BRE S Seo NT of mother cclls ‘ait fer 
nae or each 


but their recovery of 7 SBE nerative function aid the life cell type : 


* 


in the peripheral blooc is of importance. “the state of webece in — 


y < a 
= 


erst blood mast be raroful sy. Siege oe a | Pe ae 


-gmi=oascs: of, extreme duercase of Viebece in the blood ‘strom, as fcw 


as 10 cells might be found on a blood smear mealiing e fiff orntial count 


Pittio. tives 3 2 - apes | : | ; oe Basie Ss 


Sat)? 


lescent Stace, similar to the reaction in certain infection diseases. 


neutron sB-rays, but there were few cases of marked decrease of lymph- 


tance of these cells, ae pe ee 


no apbevawe decrease in the: early stage. 


‘late compared to that of w.b.c. reflects the retarded recovery of 


_bonemarrow after the exposure. 


imagine the disturbance of its “function. How this resulted in changing 


e 
~ 


Due to. the abnormality of cell division,giant forms of neutrophiles 
resulted,- in “he convalescent stage the appearance of a shift tothe 


left & young forms of W.b.c. etc,indicated active & adequate rezenera- 


=~ 
2 


tion. - | 
Myeloblast were FOunG oniy in exceptional instances. 4s a whole, 4 


it can be stated that there was no great disturbance in the. sure 
of web.c. from the bonemarrow to the blood streain . 


PEacerrd ae the oth 1er granular cells ,cosinophiles reacted promptly, 


; 
é& striking Peis 6+ oat ts was ididdd¥ds noted in the conva- 


cad 


f - 


Lymphatic tissuye & lymphocytes are extremely sensitive cells to 


~oeytes as compared to that: of neutrophile. Hany cases rather showed 
‘a relative lymphocytosis. i is very strange even in end stage. to 
find pathologically. Littie receneration of the. lymphatic tissuye. 


‘Monocyte levels are comparatively hail even in the earlier stages : 


‘maintained. sss: ae is little loss,Which fact, aie to the hirons resis-_ 


. 
- 


2 
~ 


Plaéhacelie™ vere found relatively often in tae iain Late blood ~- 
in 2nd RE finding anrees with the ety aun in th > Donemarrow . 


‘ed blood corpuscles 


— 


eee red, c. in. the peripheral blood- stream ,are celts of great re= 


X 


-~sistance 2 their life io che ‘blood stream is the cea est, y there was” aaa oe 


~ 


- The return to normal of r.b.c. in ‘the convalescent stage beeing 


a 


erythroblasts in the bonemarrow. The reduction of reticulocytes in 
the peripheral blood in 2nd stage indicated that the count of Yr.b.c. 


was nace etned wales by old erythrocytes without supplments from ‘the 


x = 


Judging from the Dee 16 chanse of spleen, it 48 easy * —_ ie 


the fate of r.b.c. in peripheral blood remains to be explanec. 
We found no hemoglobinuries, from which fact it is certain that he- 


molysis aia not take ‘place in the blood stream. 


: oe i : rk oe. 5 = es : tees oes 
25 a —_ 5 . : < 3 - > = 


8 

3 3. Hemorrage 7 | 

a Platelets showed such degrees of reduction as te be the cause of 

Say i ; z : ; 

e hemorrhage,& the stage in which the bleeding level was reacted,may be 
3 leaned from the first clinical appearances of hemorrhage. This was 

k usually after the 3rd week. The pocieiaties of platelets to neutron > 

prs : :  *& S pee Tie. 
a « Y-rays is very great, & excluding fatal cases any remarkable decrease — 
= aie in the earlier stare is highly improbable. — 2 % Se 
. “le believe the Cane ES of thrombocyt epenia in the 2nd stage 
‘= io-66 toe reeekt of the graduel exhaution of ‘platelets in the periph- 
ic Z eral blood & the abscence ‘of regensration within bonemarrow. From‘ : 
. above mentioned can be explained the fact , that in milder cases, that 
a a : a 

= is those affected by comparatively smaller dcsages, the tendency to 

: bleed appeared later, Adi dot bf Hemorrhage also failed to occur in the 
z . early” stag 1a 8 there wore even cases who died in the ist aegis without 
S its occurrence, As the endothelial cells of +e capillaries have a 
= ne a seneteivity $604 posibility of hemorrhage. due te Seda 
= dis jurbance can not be app oser eae it would scem that this factor is 
PS slight a i a since the Sumpel- Leede phenomenon. Was aan ts nega- 
oS ees - st ; 
2° tiv. There are no data Soe which to jud ge. whether deficient produce 


Rs é 3 5 


5 | tion of thrombokinase ,or deficency of vitamin ye. 2 ners acted as 

. factors. — : 

<a Sa = “pilation | 

4 : Repilation is due to damage of the nair follicle cells. 

= = 5. Nausea. ‘Vomiting 
s - | = Nausea directly after th he bombing is similar to roentgen sickness. 
a '~  -Those of 2nd stage,can be understood as a reaction to gastrointestinal 


Re = ; i = * : : S 


arrheas. Anorexia may De oi hae Similar to nausea « the pitia- 


at 


}-* 


bie state of the surroundings & the food supply not befing at all 
nelpfull. Its prominence in this disease may Be je pp cee as another 


phenomenon of “roenteens ickness. 


6... Diarrhea: | Le gee eee | . 3 


oS eee A he whole course of the diseas,there was a high incidence 
of diarevea: Diarrhea in fact Was chara oteristic. Severe cases on 


that vory dx evening of the pombing bes gan to liquid or mucoid bloody — 


ta 


stools. Bacteriolorical tests being negativs . tnere Was. no question 


= oe 3 =F > of : : 4 ‘ Z : z = ; 
fee te se ; > = : - Say - AS os - : 23 ates 
“aniend ae : es i = - nee aS pt ee REE y, — « Pc ae ea 
E Ix : Ser 


eer PAS TO at tails Hee Nace? at 


re as Bos Ps : SH a2 ~ 


io ae 
at 


of aynentory. Drinking of filthy water or sewage to quench the terri- 


fie thirst failed to-explain all the cases. Duaring the phase of — sage 


x 
Fae ea 


rF 


o* 


Ty 


— / 


~ —- * ‘hemorr nace, bloody stools might be attributed bo it in part. At this 
stage,the intestines showed morphological changes of high degree & 


oH it scems reagonable that. these must be one of the ‘Pi saticant causes. 


> © 


In the ae atage ploody stools shay be. he eed the result of re. 


> tation from the destruction of Lymphatic ‘tissue & degeneration of the 
= muc ous menbrane phere. Co ee se eee eZ = - 
ts: ‘Fever ce Fics : 4 : Sg . = 


In each: stage rise of bemperature may be due to the various 
7 caus eS. At an carly perioa of the first stage, such rise may ‘be due | 
SS 2 60 heat burn, dehydration (especially owing to Re ge* te ged of 
5 : a zs 


8 drinkingwater ‘2 loss of blood | . Infection too ( of burn BP cons ) 


i 


> 
. 


on 
Zax 


may have to be thought of as a cause. 


~ 


In the 2nd stage, irritation from breakdown products. of protein 


=. from tissue destract ion, interference with sweating, & 
ota raaeeeer a . pe 
*e, re damage to the central heat res ULES OE mechanism ,must be considered. | aes 


*~ 


a cases “showing Wide swings ‘of. temperature with positive blood Se eae 


ee must ae due to infection, but continuos fevers showing 
Shp, rncvion 8 antipy iretic drags are probably related Xo other Causes. 
It is di ffioult to know the cause. of fever in each case, but: suaeiie 
from ‘the t act that most cases ee gone through a specific course,dys~ : aa 5 
af ynetion of the central heat regulating nechanisn ao by break 


down ae of. protein would Beem to be the: most appropriate, assum- 


SEM 


2th éone lusion, radiation ‘disease ean De. said to present e most - 


* 


complicated gage Lex: by virtues of differences ‘of ‘the inter~ 


rey 


ee. & external mody fyine clreunstances . At is not p-ossible ee a 


_ sunmarize the discase completely , but we may attempt’ to do so by Ss ge = 


defining itias | the symptoms originating von partial or complete des es ee 


truction of the physiological functions which maintain tee: 3 = 
= = - + ; : 2 é 
a f a E 
= ; : oe — 
, : ae = oy 


e 


ee 


: = E. a a = g x = 
a a : 
* % a % = 
/ nie = 
e = = . 
é ne . = 
; Append*.:: 
Lo. <= “THE CIRCUMSTANCES AT THE SithibL Gr EAPLOSECH 
1. ‘The condition before the sxplozion | - 


Pirosiiva was in the process of Chee ae & the buil= 


= 


: - , = oe : : - seas - = : - : a sed 
Gimmes because of the Sanger of air~aids. {twas said. to haves & popuia- 


tien Seer 240, 000 at the end of Jjuiy- 


On thse day of vombing. many bolaiaée’ civilians & students in labor 


services were working OU tdoors as wrecking bui AES eS weate Pive- 2 


breaks. ‘hose in Labor services had come: pace distant Blace S$ anc “he 


° 


Army corps & ae on, special services in the- city were many. ‘his was 


- the reason why an ‘unreasonable large number of causelities occured ic 


\ eogeee 


nie gtd es to the constant population. 


An air- raid alarm and warning signal was given on 21.18 of Aug > & the 


alert continued to< 00. 1 of Aug. 6. The warning signal. sounded ae at 
OF; 60 of Aug- 6. ,& the ali clear signal at 68.19 Der ano! e starte G CS: 


oe 
work on hearing this signal. ‘Tt was sa er befors the next .— 
signal sovnded that they wore struck Dy the. onic bo yi - 
ee ees at ‘state at the time of “bombing ee Se % 2 Ae 


“Soon after the Bil-clesr sos Saat sounded” ( as ee 


Training Enginearing corps discovered at 0806 , and asc sae 1t at 


. 


9809), 41 inte planes; ,B-29s (some said there were only. one or two planes ss 


Z 


2 


were seen. £) Lying westward from north-cast of Hireshins at 2 height of 


£ 
‘ 


about 8-50C mater S ,dropping ie Aree parpenu’ tes {9 hich was proved subseque- 


ntly not te ‘be Fadiosondes = paid? one bomb » es soogn as the bomb was 
dropped, the wiancé burned to the left és departed ( ne -Pecord was made 


¢ 


of. che falling sound of che bomb ee monent after she rotation of the 
-B- 29 plane at wdgut GOs ee ‘tnege ‘appeared a magnesium flash}iko nype of 


eht & simul taneously a white smoky curled nigh into the ie 


-1) ‘the flash = | sa : Fes =e z See 


tt aad been nepoered Vanously fia the flash of Light was magnes sium 


ike bluo~hite,or whi bx colored like an are - -la amp light, or "yellow! sh 


; ef - 
* red: on general many p sopie 10 “the Giiy poper consider ed it yellowish 


» os é ‘ 


“red, while those. 83 m Gistant place said it was whales 
wears ¢ eee = 


The ‘flash was seen evron pe Salis SO east NOFtA . or Hiroshima) ~, 


» 


ss i! 
AE S| 


= SnF "3 | % ee 7 


“Eh ieat = | s gg 
Beosie outdoars Feit heat oa the skin at the fun. fhe flash broke 
out. Some said that they folt it 2 or 3 seconds after the flash of light | 

"The peopie near the cent ter of explosion were not sure about the 
relation of the flash & the biast,beaause they. Were ‘thrown ‘to the groune 
by the fe siiing noaee or che peconure oft ne: blast. Ata distanc®; 


2. 


they seemed to be begten by the wind a short. time tater the flash was 


feit- No provise rosord was availabie of the time relations of flash 


and the Poe re) Lopement of -heat- ; : 4 


x 


fg a 


4) Lxplosive sound re =. sf = Se . 
ae The psople in the City apparently heard no clear explosive senha, ee 
while those on» the dtstance did heard it. It was not howover a ees ea 


= — Loud’ one. | . | 
= ; | $)~ White smoke Sag ee ee es et ai 
e After. the flash of ‘dels appeared the white emblee rose in the skys ; ee 
The next figure shows. what 4 paintor : in Kure obsorved.: a : PS a 
es : 
It was reported eee the Eba meteological station that it thundered =~. 2 
detwocn 10; 02 & ‘Lo, 40, 10,52 & ll, 09, It raintd protty ward from about : < 
11,00 for 30 minutes to 2 hours oT aifforent localityfios at the ee eet 


midway of 4 Seta che. & -Lobashi in the cast, in the neighbourhood of Sion 


_ 
& 


a. in the north,in a part of Ishiuchi | vi llage Se: the west & in the 
= neighbourhood of Kusatsu in the sou th-west » ‘the color of rain was ‘yellow 
or black. ths zone the, rain fell WEPC some complicated, Missabasht >» a 


> 


which is situated castward from Lobashi, & a part of Yasumura in the ee 
nerth wor c= both visited by the rain. 


eee Others ee = e ca = ; 


= 


ok Some said that an ee of ozone rose ‘up at the time of cxplosion, 


Though the fire -scumes 6 occur partially by. means of, the flash of 


light ( some reports wert mad¢ of the firc starting simyjél tancousky 


-. ‘with the fiash },many, it may be thought, broke out sccondarily. ae Se ae 
isis = 2 | with. Serie 
The people in the City isat conselousness. or were so stupcfied "wonder 


by the dcstru: tion of - she puildings &- tht other sights, that mind might ee 


be supposcd not to be sure of: their ‘observations. 


_ However most of them said that their. vision was” darkuncd ,oF that they 
saw something like a firc-ball flying or a. shooting EAT s 
a roet & ‘pond. ec ee ae 


re ‘fosting 2 in the pools & ee 


oes 


Neather-Chart on guest 6. 


fron Eba ite eal Stetion 


aed 


_ bireetion 


= St ae coe aise oe 


N ste : After the bomb Cumulo-ninbus ns 
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Se 
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cn a cintBenioeanae rmed te wae ttn pes sen NGern 9 


hea area --- Center of the bombing 


hed oblique lined area --- Yotal 
caestroyed orburnt area 


ue oblique lined arca --- Partially 
Sie  Gestroyed area ; 
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